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Original Articles 


THE LIMITATION OF PASSIVE TRANSFER IN FOOD- 
SENSITIVE CHILDREN*{ 


Rospert Cuosot, M.D., Anp George Hurwitz, M.D. 
New York City 


F THE methods of testing for hypersensitiveness, the indirect 

method or the application of the Prausnitz-Kiistner reaction as 
devised by M. Walzer! is generally thought to give a truer picture of 
the patient’s sensitiveness than does direct skin testing. In 1921, 
Prausnitz and Kiistner? first demonstrated the phenomenon of passive 
transfer. De Besche,’® in 1923, further showed the possibility of the 
transfer of skin hypersensitiveness. Peshkin and Fineman* in 1929, 
worked with 18 asthmatic children and concluded that the employ- 
ment of indirect testing in a routine manner is unreliable and is not 
a satisfactory substitute for direct testing. Only 19.5 per cent of the 
positive scratch reactions and 23 per cent of the intracutaneous ones 
transferred. M. Walzer® explained these poor results on a basis of 
difference of technique. Markin® worked with 100 cases. He made 
positive diagnoses in 65 per cent by passive transfer and found that 
diagnosis was usually substantiated in each case by history and skin 
tests. In 8 cases he found that passive transfer gave positive results 
where skin tests were wholly negative. However, he finds that in- 
halants give much better transfers than foods. 


We had observed, as have others, that there was wide variation in 
the clinical value of information obtained from direct skin testing in 
food-sensitive children. Many children gave positive direct skin tests 
without corresponding clinical sensitiveness, and the reverse was also 
frequently true. We wished to determine whether the reagin content 
of the blood would give a more accurate method whereby these varia- 
tions could be eliminated. 


*From the Pediatric Asthma Clinic of the New York Post-Graduate Medical 
School and Hospital, Columbia University. 


tRead before the Thirteenth Annual Meeting of the Society for the Study of 
Asthma and Allied Conditions, Atlantic City, N. J., May 1, 1937. 
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For this study we selected allergic children who gave multiple posi- 
tive skin tests, of moderate or marked degree, to foods. Passive trans- 
fers with the sera of these patients were done, and subsequent clini- 
eal checks were carried out by feeding the suspected foods. 


TECHNIQUE 


Blood was taken by venipuncture from the patients in sufficient 
amount to insure an ample quantity of serum. This was allowed to 
clot fully, the serum decanted and centrifuged. The clear serum was 
pipetted off and put through a Seitz filter. 

All testing on patients and recipients was done by the intracutaneous 
method, and the extracts used for testing were standardized accord- 
ing to total nitrogen content, except for milk and egg white which 
were diluted 1:1,000 and 1:1,000,000, respectively. 

Recipients were chosen who had no allergic history and who were 
negative by skin test to those allergens we wished to transfer. One- 
tenth of a cubie centimeter of serum was injected into each site 
which was marked and forty-eight hours later tested with 0.02 c.e. 
of extract. The recipients had been previously warned not to eat any 
of the foods to be transferred for a period of forty-eight hours before 
the sites were injected. If the sites at the end of forty-eight hours 
still showed redness, the testing was delayed until this had disap- 
peared -in order to eliminate the possibility of refractoriness. 

The tests in cases which gave negative transfers and which had 
definite clinical sensitivity were repeated on different recipients known 
to be receptive. This was done to rule out the possibility of refrae- 
toriness on the part of the recipient. 

The clinical tests were performed by feeding large portions of each 
food singly at least twice a day for a minimum of two days. Foods 
that gave doubtful clinical responses were checked by repetition of 
the feedings for longer periods at different times. 


RESULTS 


The results of our study are summarized in the following charts 
and table and given in detail in protocols. <A slight reaction was con- 


TABLE I 








PROTOCOL NO. 4 
DIRECT TEST 


White Potato—marked positive no 
Tomato—marked positive yes 
PROTOCOL NO. 16 
DIRECT TEST INDIRECT TEST CLINICAL VER. 
White Potato—marked negative yes 
Tomato—marked negative yes 
Protocol No. 4 shows that there may exist in the same blood stream both reagins 
with clinical significance and other reagins without clinical significance. 


Protocol No. 16 shows that occasionally direct tests are of more significance than 
the indirect. 


INDIRECT TEST CLINICAL VER. 
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sidered as one showing a slight but definite increase in the size of 
wheal. A reaction was considered moderate if the wheal increased 
to 2 or 3 times its original size. A marked reaction was one which 
formed pseudopods. 

Table I consists of two representative protocols, No. 4 and No. 16. 
Protocol No. 4 shows how there may exist in the same blood stream 
reagins both with and without clinical significance. Protocol No. 16 
shows how occasionally direct tests are of more significance than the 
indirect. 

On Chart 1 we see that of the 217 positive direct reactions obtained 
in the 38 cases, 93 transferred and 124 did not. 


80 100 120 140 160 - 180 200 220 240 
e e é Ad e 4 





Chart 1.—Proportion of positive direct reactions to positive and negative transfers. 
1, Total number of positive direct reactions—217; 2, number of these giving negative 
transfers—124; 3, number of foods giving positive transfers—93. 


20 40 60 80 100 120 14 


| 


Chart 2.—Proportion of positive transfers to reactions having no clinical signifi- 
cance to those with clinical significance. 1, Number of positive transfers—93; 2, 
number of these with no clinical significance—72; 3, number of transfers having 
clinical significance—21. 
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Es 
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7 
Chart 3.—Proportion of negative transfers to those with no clinical manifesta- 
tions and those with positive manifestations. i, Number of negative transfers—124 ; 


2, number of negative transfers with no clinical manifestations—101; 3, number of 
negative transfers with positive clinical manifestations—23. 





Chart 2 shows that only 21 or about 22 per cent of the 93 positive 
transfers had clinical significance, and the great majority as far as 
we could determine had none. 


Chart 3 shows that most of the food reactions that did not transfer 
were not associated with any clinical manifestations. However, about 
18 per cent in spite of their failure to transfer on feeding produced 
definite clinical manifestations. 


DISCUSSION 

We have shown, in Table I, that reagins may circulate in the blood 
stream without having any clinical significance. This is especially a 
frequent occurrence in the case of foods. Likewise, it is apparent that 
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in a specimen of serum containing clinically negative reagins for a 
specific food, there may be present other reagins that are clinically 


important. 

The question arises as how to interpret the results at hand. It is 
evident that there are two main considerations: namely, the purely 
clinical aspect, and the purely immunologic point of view. 

That circulating antibodies are present in the sera of these children 
is demonstrable. What is the importance of the presence of those 
bodies which have no immediate clinical significance? In the light 
of our present knowledge this is difficult to answer definitely. In 
some cases these reagins may be ini-rpreted as residual elements from 
previous sensitivities ; in other cases as having possible future clinical 
importance. But that they are present as definite immunologic fac- 
tors is indisputable. We have all seen cases of pollen sensitivity 
where the patient had retained his skin reactions, still transferred 
that reaction and yet had lost his clinical sensitivity, which can be 
offered in substantiation of the first interpretation ; again there is the 
group in which clinical hay fever had not yet appeared, but who, 
nevertheless, gave the aforementioned positive reactions, which may 
be offered in substantiation of the second interpretation. Such eases, 
whether of the food or inhalant type, are still to be entirely satisfac- 
torily explained. 

The question of allergic hypersensitiveness is, we believe, to be one 
of cellular sensitization of the shock organ and accordingly the cireu- 
lation of reagins does not carry with it as much diagnostic signifi- 
cance as many observers have heretofore believed. We feel that the 
presence of reagins is not per se diagnostic of clinical allergy. 

No quantitative relationship between the severity of clinical allergy 
and the degree of reaction on indirect testing could be demonstrated. 
There were many cases in this group where a slight transfer had 
definite clinical significance, and many where marked transfer reac- 
tions had none. 

What bearing do these observations have on indirect testing as a 
diagnostic technique? We believe that indirect testing is still an ex- 
cellent procedure in certain types of eases: namely, those cases with 
multiple skin reactions to all the antigens; those cases with a dermo- 
eraphia or where one is unable to make direct tests. However, we 
have found that due to the lack of definite correlation between trans- 
ferable reactions with certain foods and the clinical sensitivity, the 
transfer reaction alone is not sufficient evidence to necessitate elimi- 
nation of those foods from the child’s diet. 

In the ordinary case with a few food reactions, indirect testing is 
not so necessary, and we have found in this type of case that the 
direct test is occasionally a more accurate index of sensitivity than is 
the indirect. 
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PROTOCOLS 








DIRECT TESTS 


INDIRECT TESTS 


CLINICAL 
VERIFICATION 





Chicken 
Beef 
Lamb 


Egg 
Tomato 
Lima Bean 


Milk 
Egg 
Wheat 
Beef 
Lamb 
Tomato 
Pork 


Rice 

Choe 
Green Pea 
W Potato 
Tomato 
Coconut 


Green Pea 
Peanut 
Barley 
Beef 
Orange 


Chicken 
Codfish 
Chocolate 
Green Pea 
W Potato 
Tomato 
Peanut 
Coconut 
Egg 


Milk 
Egg 
Wheat 
Chicken 
Beef 
Lamb 


Wheat 
Beef 
Lamb 
Pork 


Mod + 
Mked 
Mked ++ 


Mod 
Slight 
Slight 


Pos 
Pos 
Pos 
Pos 
Pos 
Pos 
Pos 


Mked 
Sl-Mod 
Mked 
Mked 
Mked 
Mked 


Mod-Mked 
Mod-Mked 
Mked 

Mod 
Mod-Mked 


Mked 
Mked 
Mked 
Mked 
Mod 
Mked 
Mod 
Mod 
Sl 


Sl-Mod 
Sl-Mod 
Mod 
Neg 
Mod 

Sl 


Mod + 
Mod 
Mod 
Mod 


1 


Sl Pos 
Mked Pos 
Mked Pos 


9 


Neg 
Pos 
Neg 
3. 

Mod 
Mod 
Neg 
Neg 
Sl 
Neg 
Neg 


Pos 
Pos 
Sl + 
Pos 
Pos 
Neg 


5 


Neg 
Neg 
Pos 
Neg 
Pos 


Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 


T. 
Neg 


No 
No 
No 
No 
No 


Itch and eruption 
Itching 

No 

No 

No 

No 

No 

No 

Itching 


No 
No 
No 
No 
No 
No 


No 
No 
No 
No 





Mod=moderate 
Pos=positive 


Mked=marked 
Sl=slight 
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PROTOCOLS—CONT ’D 








DIRECT TESTS 


CLINICAL 


INDIRECT TESTS VERIFICATION 





Rice 
Barley 
Oats 

Beef 

Pork 

Choe 

Lima Bean 
Green Pea 
W Potato 


Beef 
Lamb 
Green Pea 


Egg 
Barley 
Oats 
Chicken 
Beef 
Codfish 


Mked 
Mked 
Mked 

Mod 

Mod 

Mod 
Mod-Mked 
Mked 
Mked 


Mod 
Mod 
Mod 


Mod 
Mked 
Mked 
Sl-Mod 
Mod 
Mked 


Direct Tests—July 14, 1936 


Chicken 
Beef 
Lamb 
Pork 


Direct Tests 


Barley 
Oats 
Pea 
Orange 
Tomato 


Lima Beans 


Chicken 
Lamb 


Barley 
Oats 
Orange 
St. Beans 
Green Pea 
Tomato 
Beef 
Codfish 


Lima Beans 


Barley 

W Potato 
Tomato 
Orange 


Mod 
Mod 
Mod 
Mod 


Mod-Mked 
Mked 
Mked 

Mod 

Mod 

Mod 


Mked 
Mked 


Mked 

Mod 

Mked 

Mod 

Mod + 
Mod-Mked 
Sl-Mod 
Sl-Mod 
Mked 


Mked 
Mod + 
Mked 
Mked 


Yes 

No 
Hives 
Eezema 
No 

No 

No 

No 

No 


Neg 
Neg 
Neg 


Pos No 
Sl-Pos Yes 
Pos No 
Neg No 
Neg No 
Mked Pos Yes 


12. 


Neg 
Neg 
Neg 
Neg 


138. 


Pos 
Neg 
Pos 
Pos 
Pos 
Pos 


14. 


Neg 
Neg 


15. 


Mod 

Sl 
Mked + 
Neg 
Mod 
Slight 
Mked 
Neg 
Mked 


16. 
Neg 
Neg 
Neg 
Pos 
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PROTOCOLS—CONT ’D 








CLINICAL 


scnaentiibiainepiit VERIFICATION 


INDIRECT TESTS 





Milk 

Rice 
Barley 
Beef 
Lamb 
Pork 
Green Pea 
Tomato 
Coconut 
Orange 


Wheat 
Rice 
Lamb 
Pork 
Beef 


Egg 

Rice 
Barley 
Chicken 
Beef 

Lamb 
Codfish 
Lima Bean 
Green Pea 
Peanut 


Wheat 
Barley 
Oats 

Beef 

Choe 

Lima Bean 
Green Pea 
Tomato 


Rice 
Chicken 
W Potato 


Wheat 
Chicken 
Beef 
Codfish 
Choe 
Green Pea 


Chicken 
Beef 
Lamb 


Mod 

Mod + 
Mod 

Mked 
Mked 
Mked 

Mod 

Mod 

Mod 
Mod-Mked 


Mod 
Mod 
Mked 
Mked 
Mod 
Mod 


Mod + 
Mod-Mked 
Mked ++ 
Mod 

Mod 

Mod 

Mod 
Mked 
Mked 
Mod + 


Mod 

Mked 

Mod 

Mked 
Mod-Mked 
Mod 

Mod 

Mked 


Sl-Mod 
Sl 
Sl-Mod 


Mod + 
Mked 
Mked ++ 


17. 


Pos 
Neg 
Neg 
Pos 
Pos 
Sl-Pos 
Pos 
Neg 
Neg 
Mked 


18. 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 


19. 
Neg 
Pos 
Pos + 
Pos 
Pos 
Pos 
Pos 
Pos 
Neg 
Neg 


No 
No 
No 
No 
No 
No 
No 


G I symptoms 


No 
No 


No 
No 
No 
No 
No 
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PROTOCOLS—CONT ’D 








DIRECT TESTS 


INDIRECT TESTS 


CLINICAL 
VERIFICATION 





Wheat Sl + 
Rice Sl + 
Barley Sl + 
Oats Sl + 


Egg Neg 


Rice Sl-Mod 
Chicken Sl 
Potato Sl-Mod 


Rice Pos 
Barley Pos 
Choe Pos 
Codfish Pos 


Rice Mod 
Barley Mod 
Chicken Mod 


Wheat Sl-Mod 
Tomato Mked 
Peanut Mod 
Potato Sl 


Rice Sl 
Wheat Sl 
Barley Sl 
Oats Sl 
Codfish Sl 
Chocolate Sl 
Orange Mod 


Rice Sl-Mod 
Beef Sl 
Chicken Mod 
Chocolate Mod 
Pork Mod 
Green Pea Sl-Mod 
Lima Bean Sl 


Rice 
Barley 
Oats 
Wheat 
Egg 
Chocolate 
Lima Bean 
String Bean 
Green Pea 
Tomato 
Peanut 
Prunes 


24. 
Neg 
Neg 
Neg 
Neg 


Neg 
25. 
Mod 


Neg 
Neg 


26. 


Neg 
Neg 
Neg 
Neg 
27. 
Mod 
Mod 
Mod 


28. 
Neg 


Sl 

Sl 

Neg 
Neg 
Neg 
Sl-Mod 
Mod 


30. 


Mod Pos 
Mod-Mked 
Neg 

Neg 

Neg 

Neg 

Sl 


31. 
Neg 


Itching 
Red pimples 
No 


Itching, rash on 
face and body 
Wheezing 


No 
No 
No 


Yes 
Yes 
No 
No 


No 
No 








CHOBOT AND HURWITZ: 


LIMITATION OF PASSIVE TRANSFER 


PROTOCOLS—CONT ’D 


435 








DIRECT TESTS 


INDIRECT TESTS 


CLINICAL 
VERIFICATION 





Orange 
Chicken 


Milk 
Wheat 
Egg 

Rice 

Oats 
Chicken 
Lamb 
Codfish 
Chocolate 
Lima Bean 
Green Pea 
White Potato 
Peanut 
Prunes 


Milk 
Wheat 

Rice 
Barley 
Oats 

Lamb 

Lima Bean 
Green Peas 


Green Pea 
Tomato 
Chicken 
Rice 
Codfish 


Egg 

Rice 
Barley 
Oats 
Chocolate 
Tomato 
Prune 


Lima Bean 
Rice 
Potato 


Wheat 

Rice 

Barley 

Oats 

Lima Beans 
Green Peas 
Potato 
Tomato 


Mod 
Mod + 
Sl 
Mod + 
Mod-Mked 
Mod 
Mod 
Mod 
Mod 
Mod 
Mod 
Mod 
Mod 


Mod-Mked 
Mod-Mked 
Mked 

Mod 

Mod 

Mod 

Mod 

Pos 


Sl 
Mod 
Mod 
Sl + 
Sl 


Sl + 
Sl + 
Mked 
Mod + 
Mod 
Mod 
Mod + 


Mod 

Mked 

Mod 

Mod 

Mod 
Mod-Mked 
Mod 
Sl-Mod 


32. 


Pos 
Pos 
Be 
Neg 
Pos 
Pos 
Pos 
Pos 
Pos 
Mked Pos 
Neg 
Neg 
Neg 
Pos 
Pos 
Pos 
Neg 
34. 
Neg 
Mod 
Sl + 
Sl + 
Sl 
Sl 
Sl 
Sl 


35. 
Neg 
Pos 
Neg 
Neg 
Neg 


36. 
Neg 
Pos 
Neg 
Neg 
Neg 
Neg 
Neg 

37. 
Neg 
Pos 
Neg 


38. 


Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 
Neg 


No 


No 


No 
No 
No 
No 
No 
No 
No 
Hives in five 
minutes 
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CONCLUSIONS 


1. Reagins may frequently be demonstrated in the sera of food-sensi- 
tive children with no corresponding clinical manifestations of allergy. 

2. Clinical symptoms of allergy may be present with an apparent ab- 
sence of reagins. 

3. The presence of circulating reagin is not diagnostic per se of clini- 
eal allergy. 


REFERENCES 


. Walzer, M.: J. Immunol. 10: 835, 1925. 

. Prausnitz, C., and Kiistner, H.: Zentralbl. f. Bakt. 86: 160, 1921. 

. de Besche, A.: Am. J. M. Se. 166: 265, 1923. 

. Peshkin, M. M., and Fineman, A. H.: Am. J. Dis. Child. 37: 39, 1929. 

. Coca, A. F., Walzer, M., and Thommen, A. A.: Asthma and Hay Fever in 
Theory and Practice, Springfield, 1931, Charles C. Thomas, p. 362. 

. Markin, L. E.: J. ALLERGY 2: 285, 1931. 





OBSERVATIONS ON THE TRANSMISSION OF PASSIVE 
ANAPHYLACTIC SENSITIVITY IN THE GUINEA PIG*t 


MILTON B. CoHEN, M.D., ANpv B. H. Wooprurr, M.A. 
CLEVELAND, OHIO 


i. THE course of some experiments on the changes in the develop- 
mental growth pattern produced by repeated anaphylactic shock, we 
made some observations which confirm and extend those of Ratner, Jack- 
son, and Gruehl.! These authors, in an exhaustive study of passive sensi- 
tization in utero, showed conclusively that when a female guinea pig 
was sensitized and then bred with a normal male, all of the offspring 
would be born sensitive as long as the mother remained sensitive. They 
used horse serum and demonstrated the presence of sensitivity either by 
the intravenous or intraperitoneal injection of the antigen, or by means 
of the Schultz-Dale reaction. Passive sensitivity induced in this manner, 
according to these authors, ‘‘definitely persists for about two and a half 
months and may occasionally persist, to a moderate degree, up to four 
months.’’ ‘‘It will have worn off before the sensitized offspring matures 
and is capable of conception.”’ 

Instead of persisting for only two and a half months, as in Ratner, 
Jackson and Gruehl’s series, the passive sensitivity in our animals lasted 
long enough for four females bred at about six months of age to produce 
litters in which half were demonstrated to be sensitive, although none of 
these four suffered anaphylactic shock when injected with egg white 
after the birth of her young. 

Similarly, four passively sensitized females bred at the approximate 
age of three months produced 15 offspring, nine of which were born sensi- 
tive. Each of these animals suffered a definite anaphylactic shock with 
recovery when injected after the young were born, when they themselves 
were 180, 181, 191 and 199 days old, respectively. 

In these experiments, anaphylactic shock with recovery was required 
in the females destined for breeding. Therefore, it was not possible to 
have objective anatomical evidence of anaphylactic shock, and the gen- 
erally accepted clinical criteria were used. The following protocols, 
though not obtained from animals in this series, illustrate mild, moderate 
and severe anaphylactic shock as referred to throughout this discussion. 


*Read before the Thirteenth Annual Meeting of the Society for the Study of 
Asthma and Allied Conditions, Atlantic City, N. J., May 1, 1937. 

+From the Associated Foundations of the Laboratory of Anatomy, Western 
Reserve University. 
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PROTOCOLS 
GUINEA Pig 107 July 19, 1936 


SYMPTOMS 


The animal received an intraperitoneal injection of 10 ¢.c. of 50 per cent 


egg white. The hair immediately became rough. 
Increased excitability. 
Seratching nose. 
Shaking coat; retching and wheezing. 
Hair rougher. 

9:57 Coughing. 

:06 Still swallowing hard; breathing labored. Recovering. 

Conclusion: Mild anaphylactic shock. 


GUINEA Pig 101 May 21, 1936 
TIME SYMPTOMS 
9:07 Intraperitoneal injection of 10 ¢.c. of 50 per cent egg white. 
9:10 Beginning to scratch; hair becoming fluffy. 
9:12 Scratching more vigorously; involuntary urination and defecation. 
9:15-25 Considerable discomfort ; mucous discharge from eyes. 
9:29 Sitting up on hind legs to seratch face vigorously with both paws. 
9: Definite recovery, though still uncomfortable. 

Conclusion: Moderate degree of anaphylactic shock. 


GUINEA Pig 185 October 18, 1936 
TIME SYMPTOMS 


9:00 Intraperitoneal injection of 5 ¢.c. of 50 per cent egg white. 
9:04 Seratching vigorously at face. 
9:08 Shaking self continuously and scratching. 
9:10 Maintaining normal squatting position with difficulty; jerky movements; 
rapid breathing; looks ill. 
9:13 Lying on side. 
9:19 Very rapid respiration; eyes almost closed; very ill. 
9:45 No change. 
NOON: Recovery. 
Conclusion: Severe shock. 


During the course of the experiment, certain animals died in fatal anaphylaxis, 
affording us an opportunity for gross and microscopic confirmation of our clinical 


diagnoses. 


GUINEA Pig 79 October 18, 1936 
SYMPTOMS 


Intraperitoneal injection, 5 ¢.c. of 50 per cent egg white. 

Urinating profusely. 

Hair ruffled; scratching at nose and eyes; looks ill. 

Coughing; breathing labored. 

Convulsive seizures; more coughing. 

Lying on side; occasional cough and convulsive movement; very labored 
breathing. 

Death. 
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Autopsy.—The animal skins easily. There is a normal amount of clear fluid in 
the peritoneal cavity. Otherwise no abnormalities are seen. The lungs are salmon 
pink and do not collapse. There are numerous petechial hemorrhages. 


Report on microscopic sections of the lungs: The bronchioles contain mucous 
exudate. There are many areas in which septa are torn and air sacs are enor- 


CHART | 


HISTORY OF THE FIRST LITTERS OF 23 
SENSITIZED FEMALES INCLUDING THEIR 
DAUGHTERS BRED AT THE AGE OF 6 MOS. 


23 FEMALES ACTIVELY nl X NORMAL MALES 


| | 


16 OFFSPRING NORMAL MALES X 4FEMALES 
PASSIVELY SENSITIVE | 
| | 


5 OFFSPRING 5 OFFSPRING 
PASSIVELY SENSITIVE NOT SENSITIVE 








CHART II 








(iP) 
































QO fp 


24 ao fe 














Charts II-V.—The family relationships of four sensitive females bred at the 
approximate age of six months (Chart I). These mothers were tested after the birta 
of their young. 


Explanation of Symbois and Abbreviations 
Ol Male OQ Female 
Ip—Intraperitoneal injection 
Iv—Intravenous injection 
— No anaphylaxis 
+ Non-fatal anaphylaxis 


mously dilated. Many alveoli and infundibuli are full of mucous exudate. There 
are some areas of atelectasis. 


Conclusion: Fatal anaphylaxis. 
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Twenty-three females were injected intraperitoneally with 0.01 c.c. 
of egg white in April, 1935. Four weeks later each received 0.1 ¢.c. of 
egg white intraperitoneally. All suffered severe shock with recovery. 

The 23 females rendered sensitive as described were placed in breeding 
cages with normal males four months later. Sixteen of their offspring 
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(seven males and nine females) received 0.01 ¢.c. of egg white intra- 
peritoneally; one died (a male), and 15 showed varying degrees of 
anaphylaxis. Their ages at this time ranged from eleven to twenty-four 
days. Four other females produced by these same matings and pre- 
sumed to be still sensitive received no egg white. They were placed 
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in breeding cages with normal males when they were about six months 
old. These females were tested after the birth of their offspring as de- 
scribed later. 

Nine of the 10 offspring of these unions were injected either intra- 
peritoneally or intravenously with 0.125 ¢.c. to 2.5 ¢.¢. egg white, at 
ages ranging from ten to forty-four days. One female was killed to test 
for the Schultz-Dale reaction when she was twenty-four days old. Both 
uterine horns and pieces of intestine were used. Five of these 10 animals 
gave evidence of anaphylactic shock, and five failed to react (Table I). 

At the same time or shortly after the testing of these young animals, 
the four mothers were tested intravenously or intraperitoneally. Their 
ages at the time of the test were 286, 317, 319 and 399 days. None re- 


CHART VI 


HISTORY OF THE SECOND LITTERS OF 23 
SENSITIZED FEMALES INCLUDING THEIR 
DAUGHTERS BRED AT THE AGE OF 3 MOS. 


23 FEMALES ACTIVELY — X NORMAL MALES 


| 


16 OFFSPRING NORMAL MALES X 4 FEMALES 
PASSIVELY SENSITIVE 
| 


9 OFFSPRING 6 OFFSPRING 
PASSIVELY SENSITIVE NOT SENSITIVE 








acted positively. The results described for these three generations are 

summarized in Chart I and are analyzed by families in Charts II-V. 
Because of the possibility that the sensitivity in these four females 

might have run out before their young were born or even conceived, the 


TABLE I 


SHock REcoRD OF THIRD GENERATION 
Interpolate: Mothers Passively Sensitive, Bred at Six Months of Age 











GUINEA PIG SEX AGE IN DAYS TEST REACTION 
178 F 10 IV 0.125 ex Negative 
179 M 10 IV 0.25 ex Negative 
167 F 13 IP 25 8. Positive 
168 F 13 IP 2.5 ce. Negative 
169 M 13 IP 25 ca Negative 
165 F 23 IP 25 e Positive 
166 M 23 IP 2.5 ce. Positive 
184 F 24 Schultz-Dale Negative 
185 F 44 IP 2.5 cc Positive 
186 M 44 IP 25 ee. Positive 





IV—Intravenous injection of egg white. 
IP—Intraperitoneal injection of egg white. 
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original 23. were again placed in breeding cages with the same males 
which had been used for breeding their first litters three and one-half 
months before. Sixteen of the offspring, six males and ten females, from 
these matings, received 0.2 ¢.c. of egg white intraperitoneally. All proved 
sensitive; one died. These animals were from thirteen to twenty-three 


CHART VII 
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Charts VII-X.—The family relationships of four sensitive females bred at the 
approximate age of three months (See Chart VI). These mothers were tested after 
the birth of their young. Symbols and abbreviations remain as for Charts II-V. 
days old at the time of the test. Four other females from the same 
matings received no egg white. They were placed in breeding cages 
with normal males when they were about three months old. The six 
females resulting from these matings were tested by the Schultz-Dale re- 
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action. Fig. 1 shows a typical response. The nine males received egg 
white intraperitoneally or intravenously. Nine showed anaphylaxis and 
six failed to react (Table 2). At the same time, or following these tests, 
the four mothers of the young were also tested and all reacted positively 


CHART IX 
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The results are summarized in Chart VI and are shown by families in 
Charts VII-X. 

It is, therefore, probable that some of the four mothers bred at about 
six months, that failed to react, had lost their sensitivity subsequent to, 
and some before, the conception of the offspring whose sensitivity is 
recorded in Table I. 
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Fig. 1.—A typical positive reaction to the Schultz-Dale test. (See Table II.) 
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TABLE II 


SHock REcoRD OF THIRD GENERATION 
Interpolate: Mothers Passively Sensitive, Bred at Three Months of Age 








GUINEA PIG SEX AGE IN DAYS TEST REACTION 


187 M 5 IP 10 ee. Positive 
190 M 5 IP: 20 ee. Positive 
189 F Schultz-Dale Positive 
188 F 10 Schultz-Dale Positive 
170 M f *IV 0.125 e.e. Positive 
171 F : IV 0.25 e.e. Positive 
172 M 2 IV 0.50 e.e. Positive 
173 M 22 IV 0.40 ee. Negative 
175 M 22 IV 0.50 e.e. Positive 
181 F : Schultz-Dale Negative 
182 M 2% IP £O ee. Negative 
183 F Te 10 ee. Negative 
174 F 2 Schultz-Dale : Positive 
176 ik 2 Schultz-Dale Negative 
180 F Schultz-Dale Negative 

IP—Intraperitoneal injection of egg white. 

IV—lIntravenous injection of egg white, 

*Unsatisfactory injection. 








SUMMARY 


1. Female guinea pigs actively sensitized to egg white produced off- 
spring whose passive sensitivity could be demonstrated to an age of at 
least 199 days (Chart VIII). 


2. That this passive sensitivity ultimately disappears is shown by the 
failure of the guinea pig to shock at 286 days (Chart IV). 

3. Approximately half the offspring of passively sensitized mothers 
bred at six months were born sensitive. | 

4. Approximately half the offspring of passively sensitized mothers 
bred at three months were born sensitive. 
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ANAPHYLAXIS AND VITAMIN C 


J. VAN NIEKERK, M.D., Wreresp, HOLLAND 


MONG the numerous publications on the influence of vitamin C 
in different pathologic conditions, there are only few in which 
the effect upon anaphylactic and allergic phenomena is mentioned. 


In experiments on the anaphylactic shock in sensitized guinea pigs, 
Hochwald! showed that ascorbic acid has a remarkable effect in re- 
lieving shock, if injected before the reinjection of the anaphylactogen 
(i.e. human blood serum) is given. Dainow? reports cure and preven- 
tion of some drug exanthems with ascorbie acid, which, therefore, is 
accredited by him with a strong desensitizing power. These and 
other communications seemed to us to be of sufficient importance to 
study the effect of vitamin C in allergic conditions. As a matter 
of fact, anaphylactic sensitization and anaphylactic shock are not 
identical with allergic conditions and manifestations, but they offer 
a simple method to study the possible effect of drugs, ete., in allergic 
diseases on experimental animals. Finally, of course, the clinical ap- 
plication must decide about the practicability. The clinical results 
we obtained until now in some eases are indeed not very encouraging, 
but only application on a larger seale can lead to a definite opinion. 


The experiments have been made in order to answer the following 
questions: (a) regarding the influence of the status of avitaminosis 
C on sensitization and on the issue of the anaphylactic shock; (b) to 
what extent will administering vitamin C be able to alter sensitiza- 
tion and shock; and (¢) whether vitamin C will be able to alter the 
anaphylactogenie qualities of horse serum. 

We used young adult guinea pigs as experimental animals; these 
animals were all from the same stock, and with the exception of two 
groups mentioned below, were all fed on a diet rich in vitamin C, con- 
sisting of fresh grass, fresh milk, some bread, and wheat. Horse 
serum was used as anaphylactogen; in order to cause active sensiti- 
zation, an intraperitoneal injection of 0.5 ¢.c. was given. The second 
injection of serum in the sensitized animals was slowly given in a 
jugular vein, in doses of 0.1 to 0.8 @.e. 

The guinea pigs used in all experiments described in this paper are 
of a stock that we knew through experience could be well sensitized 
by our technique, and that showed, as a rule, a violent shock when 


From the Biological Laboratory of the Pharmaceutical Works, Philips-van Houten, 
Weesp, Holland. 

In the present paper we will describe experiments on anaphylactic sensitization and 
acre, shock in guinea pigs, made to demonstrate the effect of ascorbic acid on 
oth. 
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being reinjected after ten to forty days. Notwithstanding this, in 
the course of this series of experiments, another set of 15 animals had 
been sensitized and afterward reinjected with horse serum. These 
animals always received normal feeding. The results with these con- 
trol animals are résuméd as follows: after the reinjection of 0.2 to 
0.7 ¢.c. of horse serum intrajugularly, twelve to forty days after the 
first injection, 11 animals died within ten minutes, showing violent shock 
symptoms; 2 animals showed moderate symptoms; and 2 other ani- 
mals no or insignificant symptoms. These last 4 animals survived the 
second injection. 

A. In view of the clinical importance, we thought it worth while to 
study the question concerning the conditions of guinea pigs made 
seorbutic by feeding them a food poor in vitamin C. Two groups 
were given autoclaved hay and milk (heated two hours at 140° C.) at 
libitum. The animals soon showed a considerable loss of weight, 
swellings of the joints, and other typical symptoms of scurvy. They 
gave the impression of being ill after eighteen days, and a number of 
the animals prepared in that way, succumbed before the actual finish 
of the experiments. These last animals are ruled out. In one group 
the preliminary injection of horse serum was given nine days after 
the scorbutigenic diet had started. Ten to thirteen days later, the 
shock-producing effect of a second serum injection was studied. From 
8 guinea pigs, which were avitaminotic during the sensitization period 
and the shock, only one showed moderate shock and survived. The 
others died in a few minutes after the classic symptom of a violent 
anaphylactic shock. In a second group, the guinea pigs were fed 
with vitamin C poor diet only four days before, and fifteen days 
after, the first serum injection was made; after that they were fed the 
normal food of fresh grass, fresh milk, ete., on which they recovered 
soon afterward from the scurvy, the symptoms of which were already 
unmistakable. The second injection was given when the animals were 
again in good condition. From 8 sensitized guinea pigs, which had 
been deficient in vitamin C during the period of sensitization, one ex- 
perienced a moderate shock but survived, and 7 showed a violent 
shock: 5 of them succumbed in a few minutes; 1 after thirty-six 
hours. Only one survived the shock and proved to be desensitized 
afterward. Guinea pigs which were given a food very poor in the 
antiscorbutic vitamin, during the sensitization period or during the 
entire experiment, showed in most cases a fatal shock. As the control 
animals also receiving a normal diet offered an equally serious syn- 
drome, it is not possible to say that in the case of the avitaminotic 
animals the shock should have been more violent. 

B. The question regarding an eventual protective action of vitamin 
C against the shock by the second injection, has been studied in dif- 
ferent ways. A group of 4 sensitized guinea pigs receiving a normal 
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diet were reinjected twenty-eight days after the first serum injection 
with horse serum, in which sodium ascorbic acid was dissolved. Two 
guinea pigs were given 0.5 ¢.c. of horse serum with 25 mg. ascorbic 
acid. After severe shock symptoms they died within two to three 
minutes. The same effect was seen in 2 animals having received an 
injection of 0.5 ¢.c. of horse serum with 50 mg. ascorbic acid. Five 
guinea pigs injected for the first time thirty-two days before, received 
50 mg. sodium ascorbic acid intraperitoneally. Twenty-five, thirty- 
five and forty-five minutes later, the intrajugular injection of 0.3 to 
0.7 ¢.c. of horse serum was given. Three showed complete shock and 
died in a few minutes; 2 showed moderate shock symptoms and sur- 
vived. A preliminary intravenous injection of the sodium salt of 
l-ascorbie acid was given to 5 sensitized guinea pigs. Three received 
25 me., two 50 mg. in 0.5, respectively, 1 ¢.c. solution very slowly 
injected. A second serum injection followed. Two animals which 
were given 25 mg. vitamin C had but slight shock symptoms, and 
three days later were still alive; one animal died in consequence 
of the shock. The two guinea pigs prepared with 50 me. vitamin C 
died in shock after the injection of 0.1 and 0.4 ¢.c. of horse serum. 

We also tried to prove a favorable effect of the application of vita- 
min C on the shock in another way. Five guinea pigs fed in the 
normal way with a food which could be considered to be rich in 
vitamin C, were moreover each given 25 mg. sodium ascorbic acid 
intraperitoneally daily. On the fourth day the first horse serum in- 
jection was made in the usual way. After that the daily injections of 
vitamin ( were continued. On the forty-third day the second serum 
injection was given. Out of the five animals, only one survived after 
a severe shock. The other 4 died five to ten minutes after the injec- 
tion, after showing typical symptoms of anaphylactic shock. 

The vitamin C applied in the doses and the manners described above, 
proves not to have a protective action. 

C. In order to study the consequences of mixing the anaphylacto- 
gen (i.c. the horse serum) with sodium ]-ascorbie¢ acid on its properties 
to sensitize for shock, the following experiments were made: sodium 
ascorbic acid was dissolved in horse serum (100 mg. per cubic centi- 
meter) and after five to ten minutes 0.5 ¢.c. of this solution was in- 
jected intraperitoneally in each of 4 guinea pigs. Ten days later an 
intrajugular reinjection of horse serum was made. Two of the ani- 
mals showed immediately after the injection, symptoms of severe 
shock and died within ten minutes. The other two had a moderate 
shock but were found dead the next morning (within twelve hours). 

From these experiments we believe we may conclude that the horse 
serum, when sodium ascorbic acid is added, is not altered so as to 
decrease or destroy its shock-provoking quality. 
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A second group of 4 guinea pigs was injected with horse serum, con- 
taining 100 mg. sodium ascorbic acid per cubic centimeter, thirty 
minutes after the solution was made. Twenty days later the reinjec- 
tion of 0.3 to 0.6 ¢.c. of horse serum caused in all animals severe shock ; 
these guinea pigs died within three to twelve minutes. From these 
experiments as well as from those mentioned above, in which horse 
serum containing sodium |-ascorbie acid was used for reinjection in 
the sensitized animal, it can be concluded that the ascorbie acid has 
no influence on the anaphylactogenic properties of horse serum. 


SUMMARY AND CONCLUSIONS 


The influence of vitamin C on the anaphylactic sensitization and 
shock was studied in experiments with guinea pigs. Horse serum was 
used as an anaphylactogen; the sodium salt of l-ascorbie acid (Re- 
doxon) as vitamin C solution. 

From the experiments the following conclusions can be drawn: (1) 
An avitaminosis C, a scorbutie condition, of the experimental animals 
has no influence on creating the anaphylactic sensitization, or on the 
shock symptoms, provoked by a second injection in sensitized animals. 
(2) Vitamin C has no protective action, when applied in the doses 
mentioned (25 to 100 mg.) and in the manners described, against the 
usually fatal shock symptoms in consequence of a second injection of 
the anaphylactogen. (3) Addition of vitamin C to horse serum does 
not hamper the anaphylactogenie action of the latter. 
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INVESTIGATIONS IN PASSIVE TRANSFER EXPERIMENTS* 


ALFRED RoMANOFF, M.D., AND GEORGE Brooks, B.S. 
New York, N. Y. 


HE immunologic mechanism of certain diseases characterized by 

hypersensitivity to proteins is mediated by antibodies which are ¢a- 
pable of sensitizing the human skin. These antibodies were first discov- 
ered by Prausnitz and Kiistner in 1921. Later Coca and Grove studied 
their nature and characteristics, and designated them the ‘‘atopic re- 
agins.’’ 

In a study of these reagins, Coca and Grove found 84 per cent of 
normal skins receptive, 5 per cent slightly receptive, and 11 per cent 
nonreceptive to the acceptance of local passive sensitization ‘‘ with some 
atopie sera.’’ 

Walzer and Bowman studied the comparative receptivity of normal 
and allergic individuals and found that ‘‘regardless of the nature of the 
serum used, atopie individuals did not accept local passive sensitization 
with the same regularity or the same degree as normal individuals.’’ 


The following investigations were undertaken to determine the inci- 
dence of receptivity in normal and allergic individuals, the differences 
in receptivity between these groups, and the factors determining the 
response. Three different sera were used for the first part of this study: 
The first, the serum of a patient with ragweed pollen asthma; the sec- 
ond, the serum of a physician who suffered from asthmatic attacks when 
in contact with Ascaris worms, and the third, the serum of a patient 
who suffered from asthma whenever she ate lamb and whose serum con- 
tained reagins for lamb. 

The sera were prepared in the usual manner. The blood was with- 
drawn from the antecubital vein under sterile precautions, and placed 
in the ice box overnight. The serum was centrifuged off, retained in 
sterile bottles, and used as soon as possible. To eliminate the differences 
in reactivity of local tissue responses as demonstrated by Bowman, the 
injections were placed in a horizontal row, 15 em. apart, on the outer 
aspect of the arm of the recipient. One-tenth of a cubic centimeter of 
the serum was injected into the superficial layers of the skin, the sites 
were marked, and forty-eight hours later the corresponding antigens 
were injected into the prepared sites. Controls with these antigens were 
injected simultaneously in the unprepared skin of the recipients. 


*From the Allergy Clinic of Mount Sinai Hospital, New York City. 
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Thirty individuals were tested with the three prepared sera, 15 normal 
people and 15 patients suffering from either asthma, vasomotor rhinitis, 
or both conditions. The skins of all these individuals were free from 
urticaria, eczema, and other diseases. 

After fifteen to twenty minutes the resultant wheals were measured. 
The approximate size of the wheals was determined by a number of 
measurements with a millimeter ruler, and the average of the various 
measurements was determined. This did not give the true volume of 
the wheal, but the height of the wheals was of such small magnitude that 
only an instrument of precision could have given fairly reliable read- 
ings. Grossly, there were raised and flat wheals in both groups of 
individuals. 

The following table indicates the number of individuals in each group 
who accepted the passive transfer : 


TABLE I 








NORMAL GROUP ALLERGIC GROUP 
SERUM NUMBER ACCEPTING NUMBER ACCEPTING 
PASSIVE TRANSFER PASSIVE TRANSFER 


Lamb 3 3 
Asearis d 10 
Ragweed : 15 








As indicated in the above table, there was no appreciable difference 


in the acceptance of local passive sensitization in the two groups of 
individuals with the three undiluted sera. 


TABLE IT 








AVERAGE SIZE OF WHEALS 
SERUM (DIAMETER IN MM.) 
NORMAL | ALLERGIC 
Lamb 8.6 8.1 
Ascaris ut 9.0 
Ragweed 13.6 15.0 











There was no significant difference in the size of the wheals. In fact, 
with two of the three sera used, the average size of the wheal in the 
allergic group was larger than in the normal group. 

All 30 individuals readily accepted the passive transfer of the rag- 
weed serum. Other ragweed sera were obtained to determine whether 
the passive transfer with ragweed sera could be obtained invariably. 
Nine additional sera were utilized for this study. In all, 69 individ- 
uals were tested, 35 normal and 34 allergic persons. Many of these 
subjects received more than one serum simultaneously, so that there 
was a total of 155 tests. In all cases the passive transfer to ragweed was 
readily accepted by the 69 individuals. 

In order to determine whether there was any quantitative difference 
between the allergic and normal groups, dilutions of seven of the rag- 
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weed sera were made, and these dilutions were injected into 23 individ- 
uals, 11 normal subjects and 12 allergie subjects. The allergic group 
consisted of patients who were definitely ‘‘atopic’’ and had either 
bronchial asthma, vasomotor rhinitis, or both. These patients had no 
clinical history of ragweed hay fever, and showed a negative skin test 
to an extract of ragweed pollen containing 0.01 mg. of nitrogen per 
cubie centimeter. 
TABLE IIT 














NUMBER OF PASSIVE TRANSFERS ACCEPTED 
NORMAL GROUP ALLERGIC GROUP 
TOTAL NO. OF TESTS—33 TOTAL NO. OF TESTS—25 

Undiluted 33 29 
1:10 32 19 
1:100 29 10 
1:1000 10 0 
1:5000 9 0 





SERUM 
DILUTIONS 














A study of the foregoing table indicates that the individuals of the 
normal group accepted diluted sera more readily than the individuals 
of the allergic group. Eighty-seven and eight-tenths per cent of the 
tests in the normal group were positive in dilutions of 1:100, whereas 
only 40 per cent of the tests in the allergie group were positive in this 
dilution. Furthermore, 30 per cent of the tests in the normal group 


were positive in dilutions of 1:1,000, whereas this occurred in 8 per cent 
of the tests in the allergic group. 

The response of the normal and allergic individuals to each serum was 
studied, and the results were tabulated in Table IV. 


TABLE IV 








acta NUMBER OF PASSIVE 
NUMBER | DILUTIONS TRANSFERS ACCEPTED 
SERUM OF 


, , UNDILUTED ; ; : we 
SUBJECTS ammue : 1:100 1:1000 1:5000 











Normal 
Allergic 
Normal 
Allergic 


One 








Two 








Normal 
Allergic 
Normal 
Allergic 


Three 





Four 





Five | Normal 
Normal 
Allergic 
Normal 
Allergic 





Six 





Seven 























OU Sa] He CO] He He] HR Ot] DO Ol Co Or] co Or 
OU Co) He CO) He HB] OT DO CO Co OI Cou 
WOOO OR WOU SO PI eR Owe 
oF OoOroooococo or! oe 
Cor oroocococooco 


Ot Sa} Re DO] Go He] CO OT eS Or 





Certain facts come to light when the above table is analyzed. Both 
the normal and allergic group of individuals respond in a fairly constant 
degree to dilutions of individual sera. For example, if the response of 
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the normal and allergie individuals to sera one and two is noted, it will 
be seen that all of the 10 normal people accepted the sera in dilutions of 
1:100, eight in dilutions of 1:1,000, and none in dilutions of 1:5,000. 
(No intermediate dilutions were made.) In the six allergic individuals, 
all accepted the passive transfer in dilutions of 1:10, and only two 
individuals accepted the passive transfer in dilutions of 1:100, and none 
accepted the passive transfer in dilutions of 1:1,000. This tendency to 
relativity little variation was uniform except in one normal individual 
who showed great receptive power. He was able to accept two sera (six 
and seven) of apparent low titer in dilutions of 1:5,000. No other 
individual in either group was able to respond to such highly diluted 
sera. The nature of this unusual receptivity is not clear. 


CONCLUSIONS 


1. A group of 15 normal and 15 allergie individuals accepted equally 
well, local passive sensitization with three undiluted sera containing 
reagins for ragweed, Ascaris, and lamb. 

2. No failure to secure a local passive sensitization was encountered 
in a total of 159 tests with 10 undiluted ragweed sera, using 35 normal 
and 34 allergic subjects. This coincides with the results of Rackemann 
and Wagner who did not encounter a nonreceptive individual in 75 
allergic subjects when they used sera containing reagins for trees, 
grasses, and ragweed. 

3. Normal individuals accepted diluted ragweed sera in higher dilu- 
tions, in general, than the allergic subjects. : 

4. The constancy in the acceptance of diluted sera by the normal and 
allergic group indicates that individual variations are less important 
than the concentration of the reagins in the serum. 
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THE PROTEIN NITROGEN UNIT FOR STANDARDIZATION OF 
INHALANT EXTRACTS FOR DIAGNOSIS AND TREAT- 
MENT OF ALLERGIC DISEASES* 


ARTHUR Stuy, Pu.D., Ropert A. Cooke, M.D., AND 
Mary Guippen, A.B., New York, N. Y. 


HE protein nitrogen determined by phosphotungstie acid precipi- 

tation gave a satisfactory basis for the standardization! of the 
pollen extracts, and in 1933, in this clinic, it was adopted as a basis 
for the standardization of all the inhalant extracts. The work of 
Walker,? Wodehouse,? Longeope, O’Brien, and Perlzweig,* and Grove 
and Coca® showed that the allergically active material in the animal 
danders was protein. The seed extracts and glue, orris, and Pyreth- 
rum showed a fairly constant ratio of protein to total nitrogen, but 
the loss of protein in aging made a protein basis advantageous when 
extracts were used over a period of a year. Analyses showed that the 
danders varied considerably in the ratio of protein to total nitrogen, 
not only in different extracts of one species of animal dander, but 
also in extracts of different species. This was particularly true of 
extracts which had not been dialyzed. These extracts undoubtedly 
contained protein material allergically inactive, but a protein stand- 
ard eliminated a large amount of inactive ammonia and urea nitrogen, 
giving a basis closer to the amount of active material. 

These extracts when standardized on a protein nitrogen basis neu- 
tralized sensitive serums in passive transfer sites in the same range 
as the pollens. For routine diagnostic tests we have adopted dilutions 
containing 100 units! (0.001 mg. protein nitrogen) per cubic centimeter, 
while for the less sensitive cases dilutions of 1,000 units per cubic 
centimeter may be used. When diluted on a protein basis, all the in- 
halants including the pollens can be used in similar dilutions for 
diagnosis and treatment. 

The deterioration of these extracts has been followed by deter- 
mination of their protein nitrogen content over a period of one and 
two years, and the results in the table show that their deterioration, 
similar to the pollens,® can be followed by their loss in this nitrogen 
fraction. Their loss in clinical activity parallels this protein nitro- 
gen loss. 

PREPARATION OF EXTRACTS 


The extracts in the table were all prepared from the completely 
defatted material by extracting them for twenty-four hours at 7° C. 
*From the Department of Allergy, Th2 Roosevelt Hospital, New York, N. Y. 
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in alkaline saline extracting fluid, and analyzing for protein nitrogen 
similar to the method! ® described for the preparation and analysis 
of the pollen extracts. The extracts containing a large amount of 
nonprotein nitrogen such as feathers, goat hair, and sheep’s wool, 


TABLE I 


ANALYSES OF INHALANT EXTRACTS 








ANALYSES ANALYSES 


INHALANT WHEN MG. N PER C.C. Reng pl SUBSEQUENT MG.N PERC.C. 
PREPARED TN PN ore DATE TN PN 
Fall 1934 0.39 0.19 Spring 1936 0.40 0.08 
Fall 1935 0.76 0.58 Fall 1936 0.76 0.37 
Fall 1936 0.48 0.25 
Spring 1936 0.81. 0.15 
Fall 1934 0.44 0.20 
Fall 1935 0.43 0.20 
Fall 1936 0.23 0.10 
Fail 1934 1.19 0.40 
Fall 1936 1.74 0.40 
Fall 1934 0.53 0.20 
Winter 1956 0.73 0.30 
Fall 1936 0.19 0.16 
Fall 1934 1.20 1.02 
Fall 1935 0.52 0.44 
Fall 1936 0.70 0.60 
Fall 1934 0.64 0.18 
Fall 1935 0.76 0.15 
Fall 1936 0.55 0.10 
Fall 1934 0.41 0.25 Spring 1936 
Fall 1935 0.13 Fall 1936 
Fall 1936 0.33 0.10 
Fall 1934 = 1.05 (0.65 1.6  |Spring 1936 
Fall 1935 0.57 0.36 1.6 Fall 1936 
Fall 1936 0.46 0.30 5 
Spring 1934 0.61 0.54 | ‘ 
Spring 1935 0.70 | Fall 
Fall 1936 106 095 | 1. | 
Fall 1934 1.06 0.55 ; \Spring 
Fall 1935 0.43 0.22 iy Fall 
Fall 1936 0.45 0.25 | 
Spring 1954 18 61.5 i. 
Spring 1935 1.6 Fall 
Fall 1936 0.88 0.80 : 
Fall 1934 0.42 0.17 2.4 Spring 
Fall 1935 0.19 Fall 
Fall 1936 0.61 0.20 2.3 
Fall 1934 0.78 0.37 2. (Spring 1936 
Fall 1935 0.12 Fall 1936 
Fall 1936 0.44 0.20 2.8 
°Ep.=Epithelium or dander. 
T N=Total Nitrogen. 
P N=Protein Nitrogen. 
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were dialyzed against running water before Seitz filtration and 
analysis. In some of these extracts precipitation may result on 
standing, but in most instances it does not affect the protein con- 
tent materially. 
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SUMMARY 


There was an appreciable loss in the protein nitrogen content of these 
inhalant extracts over a one- and a two-year period. A protein unit 
gave a more accurate means of standardization, and enabled the labo- 
‘atory to prepare extracts of more dependable activity. It afforded 


a uniform basis for clinical use. 
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THE OPTIMAL DOSES IN POLLEN THERAPY 


G. L. Waupsort, M.D., AaNp M. 8. AscHErR, M.D. 
Derroit, MicH. 


N 1932, Brown! advocated the administration of massive doses of pollen 
extract for the treatment of hay fever. It has been generally appre- 
ciated that the ordinary 15- or 20-dose treatments then customary were 
often inadequate, and that hay fever treatment should be more highly 
individualized. Indeed, many a patient who had obtained little or no 
relief with low final doses obtained very satisfactory results in subse- 
quent years when the final dose was increased. Brown? attempted to 
reach final doses of as high as 200,000 units. 

For the past several years we have endeavored to reach, in the average 
hay fever patient, maximum doses of 30,000 units of each pollen which 
was of clinical significance. In the average pollen asthmatic, the goal 
was approximately twice this amount. It had. been our general impres- 
sion that treatment with such doses was rather satisfactory. In several 
cases we noted that the benefit of one season’s treatment persisted 


throughout the following year. We, furthermore, felt that the goal of 
permanent desensitization was more readily approached by massive 
doses. 


However, we are in doubt as to the intrinsie value of ‘‘massive dose 
therapy,’’ for two reasons. First, in a number of patients with severe 
pollinosis, just as good, if not better, results were obtained by injections 
of relatively low final doses. This was especially true if the injections 
were administered more frequently. Second, in co-seasonal treatment 
in which only very small doses had been given, the results were rather 
startling, even though we were dealing with cases of pollinosis of unusual 
severity. Particularly this latter observation makes one feel that the 
number of pollen units injected accounts less for the success of hay 
fever therapy than the production of a more or less marked local wheal. 

In an attempt to study this question as well as any other pertaining 
to pollen therapy, great difficulties are encountered in establishing 
proper controls. Treatment is markedly influenced not only by varia- 
tions of the concentration in the air of the common pollens during the 
season, but also by the prevalence of some of the more uncommon pollens 
(Feinberg, and Durham’), and probably of fungi (Feinberg*) in the 
air at that season. Another great difficulty is our inability to rely on 
the patients’ statements concerning the ‘‘percentage of relief.’’ Their 
interpretation of results is often exaggerated by either too much en- 
thusiasm or discouragement over the outcome of the treatment. Dif- 
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ficulties further arise from the fact that practically every patient reveals 
a different state of sensitivity and, therefore, requires different doses. 
The question of the standardization of pollen extract is still subject 
to controversy since the potency, stability, and the saturation point of 
the extracts are poorly defined. That neither a general check on skin 
tests nor any other laboratory procedure can be relied upon as an indica- 
tion of the improvement obtained is the belief of many investigators.’ 
Some are inclined to utilize the number of constitutional reactions as a 
eriterion of the efficacy of a given method of hay fever treatment. The 
fallacy of this practice is clear since the usual source of the more serious 
reactions (Waldbott and Ascher®) is the accidental puncture of veins 
or venules, while the ‘‘overdose reactions’? may occur with any form 
of treatment, being entirely dependent upon the judgment displayed in 
its administration. In this investigation we attempted to obviate the 
above objections by the following procedures : 


METHOD 


Our observations were limited to one season only; namely, the ragweed 
hay fever season of 1936. Thus, the factor of the annual variations was 
eliminated. Our extracts were prepared freshly every second or third 
day to insure stability and poteney since, in our experience, the frequent 
removal of a pollen extract from its container subjects it to deterioration. 
A glycero-saline solution of a concentration not higher than 3 per cent 
was employed because of the controversy concerning the saturation point 
of higher concentrations. 

In each patient we endeavored to establish the degree of sensitivity : 
after preliminary scratch testing, intradermal tests for the causative 
pollens were made. The smallest amount of pollen extract necessary to 
produce an intradermal wheal approximately 2.5 centimeters in diam- 
eter was determined and noted as an indicator of the degree of sen- 
sitivity. The patients were then placed into five groups: Group I are 
those in whom 1.5 Noon units or less produced such a wheal; Group II 
required from 1.6 to 4.0 units; Group III from 4.1 to 8.0 units; Group 
IV from 8.1 to 14.9 units; and Group V required 15 or more units of 
ragweed pollen extract. Thus, Group I is the most sensitive, and Group 
V the least sensitive. 

Particular efforts were directed toward the exclusion of patients whose 
condition was influenced by such factors as trips to and from the city, 
air conditioning, sensitivity to fungi, food sensitivity, dust, ete. More- 
over, patients who had started the treatment within less than two weeks 
before the onset of the season were excluded in order not to confuse our 
results with those of co-seasonal therapy. 


The patients included in this study reported at the office every day, 
including Sundays, whenever the slightest manifestations of hay fever 
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were noted. We observed the symptoms personally and recorded them 
according to their severity: one plus for mild symptoms; two plus for 
moderate ones; and three plus for severe ones. 


RESULTS 


In order to check the reliability of our method of recording the symp- 
toms, we plotted the summation of the symptom marks noted for each 
day against our daily pollen count. Chart I reveals the close corre- 
spondence of the symptom peaks with the peaks of the concentration of 
pollen in the air. 
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POLLEN —————— SYMPTOMS = .<:2:2:0-0:0-0 
Chart I.—Comparison of symptoms with daily pollen counts in the fall of 1936. 
The symptom curve represents a daily summation of symptom-marks. Note the 


close parallelism of both curves indicating the adequacy of the method employed 
in this study. 


Chart II summarizes the results of our investigation proper. The 
ordinate represents the distribution of the symptoms observed (summary 
of symptom marks) as determined by our personal observations of the 
patients; the abscissa represents the final doses in Noon units. Slightly 
less than one-half the total number of patients (45.4 per cent) received 
more than 15,000 units of each long and short ragweed as the maximum 
dose. The average maximum dose was 12,350 units of large, plus 12,350 
units of small ragweed. In the patient who received the highest dose, 
90,000 units of long ragweed, 90,000 units of short ragweed, 20,000 
units of cocklebur, and 20,000 units of marsh elder, or a total of 220,000 
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ficulties further arise from the fact that practically every patient reveals 
a different state of sensitivity and, therefore, requires different doses. 
The question of the standardization of pollen extract is still subject 
to controversy since the potency, stability, and the saturation point of 
the extracts are poorly defined. That neither a general cheek on skin 
tests nor any other laboratory procedure can be relied upon as an indiea- 
tion of the improvement obtained is the belief of many investigators.° 
Some are inclined to utilize the number of constitutional reactions as a 
criterion of the efficacy of a given method of hay fever treatment. The 
fallacy of this practice is clear since the usual source of the more serious 
reactions (Waldbott and Ascher®) is the accidental puncture of veins 
or venules, while the may occur with any form 
of treatment, being entirely dependent upon the judgment displayed in 
its administration. In this investigation we attempted to obviate the 
above objections by the following procedures: 
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hay fever season of 1936. Thus, the factor of the annual variations was 
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day to insure stability and potency since, in our experience, the frequent 
removal of a pollen extract from its container subjects it to deterioration. 
A glycero-saline solution of a concentration not higher than 3 per cent 
was employed because of the controversy concerning the saturation point 
of higher concentrations. 
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after preliminary scratch testing, intradermal tests for the causative 
pollens were made. The smallest amount of pollen extract necessary to 
produce an intradermal wheal approximately 2.5 centimeters in diam- 
eter was determined and noted as an indicator of the degree of sen- 
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condition was influenced by such factors as trips to and from the city, 
air conditioning, sensitivity to fungi, food sensitivity, dust, ete. More- 
over, patients who had started the treatment within less than two weeks 
before the onset of the season were excluded in order not to confuse our 
results with those of co-seasonal therapy. 


The patients included in this study reported at the office every day, 
including Sundays, whenever the slightest manifestations of hay fever 
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were noted. We observed the symptoms personally and recorded them 
according to their severity: one plus for mild symptoms; two plus for 
moderate ones; and three plus for severe ones. 


RESULTS 


In order to check the reliability of our method of recording the symp- 
toms, we plotted the summation of the symptom marks noted for each 
day against our daily pollen count. Chart I reveals the close corre- 


spondence of the symptom peaks with the peaks of the concentration of 
pollen in the air. 
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Chart I.—Comparison of symptoms with daily pollen counts in the fall of 1936. 


The symptom curve represents a daily summation of symptom-marks. Note the 


close parallelism of both curves indicating the adequacy of the method employed 
in this study. 


Chart II summarizes the results of our investigation proper. The 
ordinate represents the distribution of the symptoms observed (summary 
of symptom marks) as determined by our personal observations of the 
patients; the abscissa represents the final doses in Noon units. Slightly 
less than one-half the total number of patients (45.4 per cent) received 
more than 15,000 units of each long and short ragweed as the maximum 
dose. The average maximum dose was 12,350 units of large, plus 12,350 
units of small ragweed. In the patient who received the highest dose, 
90,000 units of long ragweed, 90,000 units of short ragweed, 20,000 
units of cocklebur, and 20,000 units of marsh elder, or a total of 220,000 
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units was given. Such large injections were administered by giving the 
individual constituents separately, permitting up to thirty minutes to 
elapse between injections. 

In our graph no attempt was made to further classify patients who 
had received 15,000 or more units of both long and short ragweed pollen 
extracts, since, as can be readily noted, at about that point the average 
maximal amount of relief was obtained. Doses above this quantity did 
not seem to give greater benefit. In the doses below 15,000 units, how- 
ever, there is undoubtedly a parallelism between the degree of relief 
and the amount of the maximum dose, i.e., the lower the dose, the less 
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Chart II.—Shows the distribution of all symptoms observed according to the 
average final doses of pollen extract and according to the patients’ sensitivity in 397 
cases of hay fever. 
the relief. In this connection it must be borne in mind that the pollen 
season of 1936 was of only average severity and it is possible that the 
unusually high pollen content of the air during 1935 had influenced 
our results by rendering a certain degree of ‘‘natural’’? immunity by 
inhalation which may have persisted through the 1936 season. 

The five curves of Chart II represent the distribution of symptoms 
according to the sensitivity of the patients. There were 44 patients in 
Group I, the most sensitive; 38 in Group II; 150 in Group III; 85 in 
Group IV; 80 in Group V, the least sensitive one. <A striking observa- 
tion was made by thus subdividing our cases: with relatively low final 
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doses the treatment was more effective in the more sensitive individuals 
(Group I) than in the less sensitive ones for whom much larger amounts 
of pollen extract were required to obtain a commensurate degree of 
relief. This finding cannot be discarded as a mere chance, since there 
is no overlapping of the five curves with an insignificant exception near 


the point of their conversion. In other words, the improvement obtained 


with lower final doses was proportionate to the patients’ sensitivity. 


DISCUSSION 


The most important result of this study is the fact that during the 
pollen season of 1936, the maximum relief was obtained with a final 
dose of 15,000 units. This, however, does not preclude the possibility 
that higher doses would serve to greater advantage if the pollen concen- 
tration of the air were higher. We feel that the chief advantage of 
materially increasing this dose would lie in the possibility that a final 
‘‘eure’’ in a patient might thus be more readily accomplished. 

Concerning the results in the different groups according to the pa- 
tients’ sensitivity, it should be recalled that we had not been able to 
achieve in all our cases what we set out to do; namely, to reach a 
maximum dose of 30,000 units in hay fever, or 60,000 units in asthma. 
It is true this might have been due to the lack of cooperation on the 
patients’ part in making the necessary number of visits to the office, 
it might also be due to our reluctance to force the issue in reaching this 
goal; yet we feel that the chief reason was that it had been impossible 
for us to exceed a certain dose because of the likelihood of producing 
constitutional reactions, particularly in the more sensitive groups. For 
years we had attempted to solve this problem by varying the intervals 
between the doses, or by starting anew with markedly reduced doses. 
We are convinced that these very sensitive cases should not be subjected 
to too vigorous treatment. The results are definitely better without sub- 
stantial incygases. Since in these unusually sensitive cases marked local 
wheals are muth more easily produced than in the less sensitive ones, 
and since the results were so striking with doses of a relatively low level, 
we are inclined to conclude that the determining factor for obtaining 
relief is the production of the local swelling by the injections rather 
than the size of the dose. This is in line with our experience with co- 
seasonal therapy in which, as was brought out elsewhere (Waldbott and 
Ascher‘), the careful watching of the size of the wheal produced, is the 
key to success. 

Incidentally, two significant features can be noted in Chart I which 
we feel are not sufficiently stressed in the literature: the degree of 
hay fever symptoms does not depend upon the actual number of pollen 
grains in the air, but rather upon the sudden rise and fall of the pollen 
curve. For instance, on the day of the highest pollen concentration 
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(September 8), the symptom curve was only 25 per cent higher than on 
the day of a preceding peak (August 23), even though the pollen count 
was 3 times as great. This has been found to be true also in untreated 
patients. This experience with inhalation of pollen from the air parallels 
that of the production of a constitutional reaction by the administration 
of an overdose of pollen extract. It is not the actual dose, but the rela- 
tive increase in the dose which determines the severity of a constitutional 
allergic reaction. 

Chart I further shows that in the early part of the pollen season 
the symptom curve is above the pollen curve, while in the latter part of 
the season it falls below. This is also evident from a chart presented 
by Feinberg. The lowering of the symptom curve in the latter part of 
the pollen season may be due to the advance in treatment. It could 
also be considered another indication that the presence of allergie symp- 
toms itself aids in setting up a more pronounced resistance against the 
invading antigen. This is in line with observations recorded elsewhere 


(Waldbott?). 
SUMMARY 


In an analysis of 397 cases of fall hay fever and asthma the following 


observations were made pertaining to preseasonal treatment : 

1. On the whole, patients who received low final doses had less relief 
than those attaining higher doses. 

2. With a maximum dose of about 15,000 units the patients obtained 
a maximum amount of relief. This limit is noted for a hay fever year 
of average severity, and may be subject to variations according to the 
average content of pollen in the air at a given season. 

3. With relatively low final doses, treatment was more effective in 
the more sensitive cases than in less sensitive ones. The latter required 
larger doses in order to obtain the same degree of relief. 


CONCLUSIONS 


While it is true that higher final doses are more effective than lower 
ones in the treatment of hay fever and pollen asthma, there is no need 
for inereasing the final dose substantially above 15,000 to 20,000 units 
during an average hay fever season. In the most sensitive patients no 
effort should be made to attain too high a goal. It is likely that the 
actual amount of pollen extract injected is of less significance for the 
relief of the symptoms than the degree of local response (wheal). 
Similarly, the intensity of symptoms does not depend upon the actual 
quantity of pollen in the air, but on the sudden variation of the pollen 
concentration. 





WALDBOTT AND ASCHER: POLLEN THERAPY 


REFERENCES 


. Brown, G. T.: Maximum Dosage in Pollen Therapy, J. ALLERGY 3: 180, 1932. 
. Brown, G. T.: Further Experience With Maximum Dosage in Pollen Therapy, 
J. ALLERGY 6: 86, 1934. 

. Feinberg, S. M., and Durham, O. L.: Atypical Hay Fever Seasons. Their 
Significance in Treatment, Ann. Int. Med. 8: 1282, 1935. 

. Feinberg, S. M.: Seasonal Hay Fever and Asthma Due to Molds, J. A. M. A. 
107: 1861, 1936. 


5. Levin, 8. J.: The Effect of Massive Pollen Therapy on Skin Test Sensitivity, 


J. ALLERGY 8: 26, 1936. 

. Waldbott, G. L., and Ascher, M.S.: The Réle of Accidental Puncture of Veins 

in the Production of Allergic Shock, Ann. Int. Med. 9: 1232, 1936. 

. Waldbott, G. L., and Ascher, M. S.: Further Observations on Rapid Hypo- 

sensitisation, Ann. Int. Med. 10: 1556, 1937. 

. Feinberg, S. M.: Allergy in General Practice, Philadelphia, 1934, Lea and 

Febiger, p. 193. 

9. Waldbott, G. L.: Pathologic Changes in Asthmatic Infants, Am. J. Dis. Child. 
49: 1531, 1935. 


10 PETERBORO 





INCIDENCE AND IMPORTANCE OF TREE POLLEN HAY 
FEVER WITH PARTICULAR REFERENCE TO PHILADELPHIA 
AND VICINITY* 


Louis Turt, M.D., AND GrorGeE BLuMSTEIN, M.D. 
PHILADELPHIA, Pa, 


INTRODUCTION 


HE frequeney with which allergic patients complained of so-called 

‘*spring colds’’ at or about the time that-trees begin to pollinate, at- 
tracted our attention. The present studies were undertaken to deter- 
mine whether these ‘‘colds’’ were in reality attacks of hay fever due to 
sensitivity to tree pollen, or whether they were dependent on some factor 
other than pollen. Since in the routine study of our patient it was 
our custom to test with the nine tree pollens most common to this 
vicinity—namely, ash, beech, birch, elm, hickory, maple, oak, poplar, 
and sycamore—for our present purpose it was deemed advisable to 
test with the less common tree pollens as well. By so doing, the rela- 
tive importance of the unusual tree pollens could be determined. Many 
species of the same tree family were included to ascertain whether or 
not an antigenic interrelationship existed. 


LITERATURE 


Vander Veer and others! reviewed the 1924 to 1926 pollen seasons 
and noted an incidence of about 1 per cent of clinical sensitivity, due 
solely to trees, in a series of 2,836 pollen cases. In the same series there 
was an incidence of almost 8 per cent of mixed eases, i.e., patients sensi- 
tive to tree pollen with concomitant grass and weed sensitivity. The 
trees most frequently responsible for hay fever were found to be hick- 
ory, birch, beech, oak, and ash, the frequency being in the order 
named. They concluded that in pollens of closely related species of the 
same genus, treatment with one protected against all. Scheppegrell? 
stressed the possibility of an increase in the incidence of tree pollen hay 
fever because of the increase in the use of trees for shade and orna- 
mental purposes within the limits of many cosmopolitan districts. He 
also pointed out that mountain cedar, which pollinates from January 
to February, is a frequent cause of hay fever in the southwestern part 
of the country. Bernton,’ in reviewing 791 hay fever cases, found that 
4.42 per cent were clinically sensitive solely to trees. Oak pollen ac- 

*From the Clinic of Allergy and Applied Immunology, Temple University Hospital 


and Medical School. 
Read before the Philadelphia Allergy Society, Oct. 30, 1935. 
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counted for 45 per cent of these tree sensitivities. Fifty per cent of the 
tree cases, in Bernton’s experience, were complicated by asthma. The 
diagnosis in each of the above cases depended on the correlation between 
clinical symptoms, field observation, and subcutaneous tests with pollen 
extracts. Kahn and Grothaus,* on the other hand, stressed the rarity 
of uncomplicated tree pollen asthma, and showed that skin tests may 
frequently be negative for tree pollens prior to the onset of pollination, 
but become positive during the pollinating periods. They further stated 
that skin sensitivity to tree pollen extracts is usually multiple, and de- 
nied the existence of a common factor in closely related species of oak 


pollen. Thommen™ gave an excellent botanical classification, and indi- 
cated that the usual trees causing hay fever are those unisexual ones 


that flower before they bloom. He stated that tree pollens, like any 
other pollen, must conform to the five postulates before they can be 
incriminated as etiologic factors in hay fever. 


MATERIAL 


The material used in this study consisted of 28 tree pollen extracts 
derived from 15 different tree families. We utilized 5 different species 
of oak—white, swamp, red, pin, and scarlet; one of spruce and two 
closely related genera—red spruce, hemlock, and red juniper; two of 
bireh and two closely related genera—white birch, red birch, ironwood, 
and smooth alder; two of walnut—butternut and black walnut; two of 
willow—black willow and pussy willow; two of maple—ash-leaved maple 
and red maple; two of poplar—Carolina poplar and white poplar; one 
each of hickory, syeamore, ash, gum, ailanthus, beech, pine, and elm. 


PROCEDURE 


The pollens used were extracted with Coca’s fluid and standardized 
by the total nitrogen method. Extracts containing 0.1 and 0.01 mg. 
of N. per cubie centimeter were prepared for testing purposes. The 
28 tree pollens were divided into two groups of 14 each, and patients 
were tested to the 0.01 dilutions on alternate days by the intradermal 
method. Any patients giving either doubtful skin reactions or ques- 
tionable histories were then tested with the 0.1 dilutions. Those pa- 
tients with positive skin tests and doubtful histories were then tested 
with dry pollen by the ophthalmic and nasal routes. In positive reac- 
tors, passive transfers with the patient’s serum were performed to 
determine the presence of reagins, and to show antigenic interrelation- 
ship of different species of the same family. The patients used in this 
study included only those suffering from some form of pollen disease, 
while the controls were patients suffering from allergic diseases, not 
due to pollen sensitivity. All patients studied were observed for periods 
varying from one to three years with an average of two years. 
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RESULTS 


Of the 108 pollen cases thus studied, 17 gave histories that suggested 
the presence of a tree pollen factor—an incidence of 15.7 per cent. 
Forty-six patients gave negative skin reactions to the entire group of 
tree pollens used. Of the remaining 62, 31 gave only slightly positive 
skin reactions to one or more of the pollens. However, by careful ob- 
servation of these patients, during the pollinating periods of the trees 
concerned, it was determined that these patients manifested no clinical 
symptoms and that their positive skin reactions were apparently of no 
etiologic significance. The remaining 31 patients gave either moderate 
or marked skin reactions to one or more of the pollen extracts used— 
an incidence of 34.5 per cent. The 20 control (nonpollen) cases gave 
entirely negative histories and negative skin reactions to tree pollens. 

All patients giving either positive histories or positive skin tests were 
carefully followed through the spring season of each year. It soon 


TABLE I 
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was evident that in some of these patients neither the history nor the 
skin tests could be depended upon to establish definitely the existence 
of tree pollen hay fever. Other methods seemed necessary to check 
these procedures and to determine the presence of clinical sensitivity. 
Further aid was, therefore, sought through the use of dry pollen eye 
and nasal tests; the former to determine the presence of mucous mem- 
brane sensitivity, and the latter to determine whether or not clinical 
sensitivity existed. 

In the ophthalmic test, dry pollen was instilled in the conjunctival 
sae after the method described by Peshkin® and the reactions were noted 
after a lapse of two to five minutes. Positive reactions were recorded as 
one-, two-, or three-plus. As a control we utilized pine pollen, which does 
not contain an excitant of hay fever and does not produce a positive 
ophthalmic reaction. All patients with positive ophthalmic tests had 
dry pollen instilled in their nostrils,* to determine whether or not they 
were clinically sensitive. In this test, one to three inhalations of dry 
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pollen from the blunt end of a toothpick were given over a fifteen-minute 
period. Positive reactions were recorded in those cases where symptoms 
developed that resembled those complained of by the patient (hay 
fever). As in the ophthalmic test, pine pollen was used as a control. 
A group of 31 hay fever patients who had shown 70 positive skin reac- 
tions to the various tree pollens were studied in this manner. The 
ophthalmic test was markedly positive in 16, moderate in 11, and slight 
in 3—a total of 30 positive reactions. The nasal test was done in each 
of these 30 cases and 15 positive reactions occurred in 8 patients; one 
being a pure tree case and the other seven being mixed, i.e., tree with 
some concomitant grass or weed sensitivity. 

The diagnosis was further corroborated in all these cases by clinical 
trial throughout the pollinating season. Thus, we were able to estimate 
the incidence of pure tree pollen hay fever at slightly below 1 per cent 
and that of mixed eases at 6.5 per cent. The most frequent offender 
in our series was poplar, there having been 6 cases of clinical, sensitivity 
to it; then maple and elm with 3 eases each; and finally, oak, ash and 
sycamore with one each. It is of interest to note that the tree pollens 
which were not tested for routinely did not play an etiologic réle in 
any of the above cases, although they frequently gave positive skin reac- 
tions. 

Passive transfers were performed with the sera of three clinically 
sensitive poplar cases, and one oak sensitive case. All direct passive 
transfers were positive in varying degrees to several species of the same 
family. When the reagins in the passively sensitized site were exhausted 
with one of the poplars, it did not react to the other members of the 
family. This was also true in the passive transfer tests performed with 
the serum of the oak sensitive patient. Test tube neutralization of the 
patient’s serum in vitro with one of the species of oak resulted in 
negative passive transfer reactions to all the other species of oak. In 
a similar manner the close relationship of the various species of poplar 
was proved. It was also noted that different species of the same tree 
family yielded varying degrees of positive skin reactions and passive 
transfers. 

DISCUSSION 


These studies confirm the findings of other investigators as to the 
ineidence of tree pollen hay fever. Since the incidence in our series 
was rather small, it is evident that the number of patients in whom 
the ‘‘spring cold’’ can be attributed to an attack of tree pollen hay fever, 
is much smaller than we had originally expected. Furthermore, the 
tree pollens which were not routinely tested for and which are listed 
as possible causes of hay fever, were not responsible for clinical symp- 
toms in any of our patients. 
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The fact that poplar, maple, elm, oak, ash, and sycamore pollens 
were the most frequent offenders, in the order named, does not mean that 
these trees are the most common causes of tree hay fever in this part 
of the United States or even in this vicinity. Our patient material was 
obtained from the northern area of the city in which these trees, par- 
ticularly the poplar, are more common and, therefore, more likely to 
produce symptoms. In other parts of the city where various other trees 
are more abundant, they are considered of primary etiologic significance 
in their respective localities. An example of this relationship may be 
found in the western section of this city where the sycamore tree is 
most prevalent, and is responsible for the greatest percentage of tree 
hay fever in that district. The frequency with which certain tree pol- 
lens cause symptoms depends, therefore, upon the distribution of these 
trees in a given locality, and their relative importance cannot be esti- 
mated for wide areas. 

In our series of cases it was possible to make an etiologic diagnosis 
in only a small percentage of patients by the information obtained from 
the clinical history and skin tests. This was due to the indefinite his- 
tories and doubtful skin reactions obtained in most eases. The dry 
pollen ophthalmie and nasal tests were, therefore, found to be useful 
adjuncts in the diagnosis of tree pollen hay fever. 

Passive transfers with pollen extracts obtained from closely related 
species of the same tree family indicated that varying degrees of skin 
sensitivity may exist in the same individual. In view of this fact, it 
would be preferable to prepare extracts from the tree pollens that are 
most abundant in one’s locality. 


CONCLUSIONS 


1. In a series of 108 pollen eases that have been followed over a 
period varying from one to three years, we have determined the inci- 
dence of pure tree pollen hay fever to be slightly less than 1 per cent, 
and that of mixed tree pollen hay fever to be 6.5 per cent. The trees 
not routinely tested for were found to be of no etiologic significance in 
this vicinity. 

2. Although so-called ‘‘spring colds’’ in allergic subjects may repre- 
sent attacks of tree pollen hay fever, the low incidence of established 
clinical sensitivity in our series would seem to indicate that other factors 
are operative in the causation of this condition. 

3. The trees most frequently responsible for hay fever in this study 
were: poplar, maple, elm, oak, sycamore, and ash; the frequency being 
in the order named. This is true for this locality only, since tree hay 
fever in any one locality depends largely on the flora of that vicinity. 

4. The value of the nasal test in the diagnosis of tree pollen hay fever 
has been indicated. 
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5. Skin tests and passive transfers demonstrated that species of the 
same tree family are antigenically related but react in varying degrees, 
necessitating the use of the species most common to that particular 
vicinity, in the preparation of an extract. 
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A CRITICAL ANALYSIS OF ANIMAL DANDER REACTIONS* 
SAMUEL E. Rynes, M.D., Puitapeutputa, Pa. 


fi ARLY, animal danders were rarely suspected to be of etiologic sig- 
nificance in allergic disorders. Henry Hyde Salter,! writing in 
1864, believed that cats and rabbits were the only animals capable of 
causing asthma. However, through the intervening years, the impor- 
tance of dander sensitivity has been repeatedly stressed, and today, 
both physicians and laymen are prone to believe that almost certain 
relief awaits those patients whose allergic symptoms are due to ani- 
mal contacts. The object of this study is to determine how often this 
hope is fulfilled. In the past fifteen vears, 2,829 definitely allergic 
patients have been tested with one or more of the common domestic 
animal danders at the Jefferson Hospital ‘‘asthma”’ clinic. The re- 
sults of this testing are as follows: 9 per cent of patients tested with 
eat dander reacted positively; 8 per cent of those tested with horse 
dander; 5 per cent of those tested with dog dander; and 2 per cent 
of those tested with rabbit dander gave positive reactions. These 
figures are given in detail in Table I.t 

A relatively small number of tests with cow, pig, mouse, sheep, and 
guinea pig epithelia were made. These tests were carried out in cer- 
tain instances where such danders were suspected of causing symp- 
toms, as, for example, in farmers and laboratory workers. But too 
few tests were made to be of statistical value. Feather tests have also 
been excluded from the present series because it is highly probable 
that fowl danders differ antigenically from those of the fur-bearing 
animals. 

To provide a clearer understanding of the statistics that will fol- 
low, the testing procedure employed at the clinic will be very briefly 
described. The animal danders are extracted in Coeca’s buffered 
saline solution, and are standardized on the basis of total nitrogen 
content. The usual testing strength for adults is 0.01 mg. nitrogen 
per cubic centimeter, unless marked sensitivity is suspected. For 
skin-testing children the 0.001 dilution is chiefly used. The skin tests 
are performed by the intradermal technique of Cooke. No test is 
considered positive unless it can be confirmed by another positive 
reaction on a subsequent visit, and no person is considered entirely 
negative unless he shows no reaction whatever to the 0.01 dilution. 
However, to insure that the present paper deals only with definitely 


*From the ‘Asthma Clinic,’’ Curtis Clinic, Jefferson Hospital. 

Read before the combined meeting of the Philadelphia Allergy Society and the 
Section on General Medicine, College of Physicians, Philadelphia, October 26, 1936. 

*For comparison with similar statistics from other clinics see references (2), (3), 
and (4). Reference (5) is an earlier report from the same clinic. 
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positive reactions, no doubtful or even slight reactions have been in- 
eluded. Furthermore, for the scope of this study, the skin reactions 
have been classed as 3-plus, 2-plus, and 1-plus. The 3-plus reactions 
were consistently marked to the usual testing strength. The 2-plus 
reactions were moderate to the usual testing strength, but were 
marked to a stronger extract. The 1-plus reactions were moderate 
even to the strongest testing solution, which contains 0.1 mg. nitrogen 
per cubic centimeter. 

In accordance with the criteria just outlined, a group of 367 dander- 
sensitive patients was found—this constitutes 13 per cent of the 2,829 
allergic patients who were tested with dander extracts. Within this 
dander-sensitive group there occurred a total number of 644 positive 
dander reactions; these are listed separately in Table I. Of the 644 
positive reactions only 121 (19 per cent) were 3-plus reactions, 249 
(38 per cent) were 2-plus reactions, and 274 (43 per cent) were 1-plus 


TABLE I 


INCIDENCE OF POSITIVE DANDER REACTIONS 








PER CENT POSITIVE 
REACTIONS OF TESTS 
MADE 
Cat 2,682 241 9 
Horse 2,750 211 8 
Dog 2,687 14] 5 
Rabbit 2,530 51 2 
10,649 644 6 
(Total number of (Total number of (Average per cent of 
tests performed ) positive reactions) positive reactions to 
all danders in entire 
series ) 


DANDER NUMBER OF NUMBER OF 
EXTRACT PATIENTS TESTED POSITIVE REACTIONS 











reactions. These figures show that the occurrence of very marked 
reactions should not be expected too often. Of the 367 patients react- 
ing positively, 19 reacted to all four danders, 64 to three danders, 92 
to two danders, and the remaining 192 to only one dander. These 
figures show that single dander sensitivity is more frequent than 
multiple dander sensitivity. 

It is noteworthy that young patients predominated in the present 
dander-sensitive series, almost half, or 49 per cent (180 of 367), being 
less than twenty years of age. On the other hand, in a general series 
of 862 asthmatics of varied etiology reported from the same clinic by 
Clarke® in 1927, only 21 per cent (184 of 862) were under twenty 
years of age. Again, more of the strong skin reactions occurred in 
younger persons: 58 per cent (70 of 121) of the 3-plus reactions were 
found in patients under twenty years of age. 

Much of the significance of positive dander reactions depends upon 
the frequency and nature of the patient’s contact with the offending 
animal or animal products. In the present study, 215 of the patients 
knew of 305 such contacts with the danders under consideration, but 
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TABLE ITI 


INCIDENCE OF CONTACTS AND SYMPTOMS FROM CONTACT 








NUMBER OF KNOWN CON- 

POSITIVE SKIN REACTION TACTS WITH 
703 CORRESPONDING ANIMAL 

OR PRODUCT 


NUMBER OF CONTACTS 
PRODUCING RECOGNIZED 
SYMPTOMS 





Horse dander 40 25 or 62 per cent 
Dog dander 96 19 or 20 per cent 
Cat dander 167 30 or 18 per cent 
Rabbit dander 2 1 or 50 per cent 
Totals 305 75 or 24 per cent 








only 75 were able to associate this contact with the production of 
symptoms. This makes a 24 per cent incidence of what may be termed 


, 


““symptom-provoking contacts.’’ In other words, in only 24 per cent 
of 305 contacts were the bad effects of this contact recognized before 
those patients sought aid at the clinic. The incidence of symptom- 
provoking contacts varied greatly among the different danders, as 
shown in Table II. Sixty-two per cent of the persons with horse contact 
realized that this was the cause of their trouble, while 20 per cent 
with dog, and 18 per cent with cat contact could recall an aggravation 
of symptoms from such contact. Thus, although cat reactions are 
more numerous than horse reactions, and are found almost twice as 
often as dog reactions, the cat apparently avoided suspicion much 
more often than the other two animals. Few rabbits were kept as 
household pets, hence, contact with this dander was rarely discovered. 
Furthermore, not many people realize that rabbit contacts are some- 
times made from pillows stuffed with rabbit fur. The high incidence 
of clinical confirmation among horse reactions is all the more striking 
because, obviously, many horse dander contacts are overlooked. This 
typically happens when horse dander is carried into the home of an 
asthmatic on the riding habit of his equestrian friend. 

The remainder of the paper will be devoted to a consideration of 
the results of therapy in these dander-sensitive individuals. In eval- 
uating the treatment, no case was considered unless a three-month 
follow-up period was available, and 235 patients fulfilled this require- 
ment. A fairly constant therapeutic routine was maintained. The 
patients were told to eliminate all possible contacts with the animals 
producing the positive dander reactions. Other reactions, such as 
dust and pollens, were appropriately treated. Where definite infec- 
tion was present, this was treated either surgically, with stock vac- 
cine, or with both measures. In a small number of cases therapeutic 
injections of dander extracts were administered—these will be dis- 
cussed subsequently. 

With treatment of this type, 108 or 46 per cent of the 235 treated 
patients received good results; 97 patients, or 41 per cent, had fair 
results ; and 30 patients, or 13 per cent, had poor results (Table III). 
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Such figures are above the average obtained in the general run of 
allergic cases. The extent of the difference may be best appreciated 
by comparison with the results obtained in the previously mentioned 
series of Clarke.® In that series, good results were obtained in 21 per 
cent as compared with 46 per cent in the present dander-sensitive 
series, and the poor results numbered 37 per cent, as compared with 
13 per cent. 

Although a good prognosis should, therefore, be expected in dander- 
sensitive cases, several factors may modify the outlook. Youth has the 
same effect as in the general series of cases°—it renders the prognosis 
more favorable. And conversely, added years make the prognosis 
worse. This is nicely illustrated by a few simple ratios: (a) In the age 
group from infancy to twenty years of age (comprising 118 patients), 
the ratio of good to poor results was 6 to 1; (b) In the group from 
twenty-one years to forty years of age (80 patients), the ratio was 3 
to 1; (ec) Finally, in those patients over forty-one years of age (37 pa- 
tients) there was a 1 to 1 ratio, or one poor result for every good one. 

The presence of infection, like advancing years, exercises an ad- 
verse effect in these dander-sensitive individuals. One hundred ninety- 
one of the patients in this series were studied for the presence of in- 
fection in the teeth, paranasal sinuses, or bronchi. In 45 of them in- 
fection was very definite, and here the ratio of good to poor results 


was only 2 to 1. In 55, the infection was slight, and in this group 
the ratio was 3 to 1. In 91, no infection, or only a suspicion of infec- 
tion was found and here the favorable ratio increased to 8 to 1. 


TABLE III 


RESULTS OF TREATMENT 








RESULTS FOR PATIENTS RE- 
RESULT OF RESULTS FOR ALL PATIENTS CEIVING THERAPEUTIC 
TREATMENT IN SERIES AQUEOUS DANDER EXTRACT 
INJECTIONS 





Good 108 or 46 per cent 20 or 56 per cent 
Fair 97 or 41 per cent 13 or 36 per cent 
Poor 30 or 13 per cent 3 or 8 per cent 





The presence of additional positive skin reactions has apparently 
little effect on the therapeutic outcome. This is shown by a compari- 
son of the results in the patients with few skin reactions to allergens 
other than danders, and those with many. In the patients with no 
more than 5 reactions in addition to the danders, the ratio of good 
to poor results was 4 to 1. In the group of patients with 6 to 23 ad- 
ditional reactions, the ratio was 3 to 1. 

Dander hyposensitization as a method of treatment was never pre- 
ferred over elimination of the animal contact. Accordingly, as stated 
before, all the dander-sensitive patients were instructed and repeat- 
edly urged to eliminate their contact with the offending animals. 
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However, in some instances this was economically most difficult, as 
for example, for the poor boy who lived next door to a stable, or for 
the occasional child whose father’s only method of livelihood was in 
contact with horses. Thirty-six such patients received 5 or more 
therapeutic dander extract injections, either alone, or combined with 
other allergens. In most of these cases elimination of contact was 
attempted so far as possible, but was found to be inadequate. There- 
fore, most of these 36 persons were in almost constant contact with 
the animal danders producing their symptoms. The fact that the re- 
sults obtained in this small group, 92 per cent with good or fair 
improvement, were slightly better than the 87 per cent for the entire 
series speaks for the practicability of hyposensitization with animal 
danders (Table III). 

One criticism of the intradermal skin test and the therapeutic in- 
jection of simple buffered saline extracts is the danger of constitu- 
tional reaction. In the present series only 4 patients experienced con- 
stitutional reaction—2 as a result of skin testing, and 2 as a result of 
treatment. 

CONCLUSIONS 


1) A series of 367 patients giving positive skin reactions to either 
horse, dog, eat, or rabbit danders was studied. This group repre- 
sented 13 per cent of the patients tested with these danders at the 
Jefferson Hospital ‘‘asthma’’ clinic. The animal dander reaction is 
largely characteristic of youth. 

2) In only 24 per cent of the cases were the patients aware of the 
clinical importance of their dander sensitivity previous to study at 
the elinie. 

3) Excellent results (87 per cent satisfactory) were obtained in 
the treatment of this series of dander-sensitive patients. 

4) Hyposensitization, or therapeutic injection of aqueous dander 
extracts, is a feasible and satisfactory method of treating those in 
whom elimination of the animal is not possible. 

5) Constitutional reactions, when care is exercised, should occur 
so infrequently as to be of no importance, even with the intradermal 
method of testing. 
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EFFECTS OF ADRENALIN ON SKIN REACTIONS* 


OscaR SWINEFORD, JR., M.D., UNIvERsITY, VA., AND P. T. Grove, M.D., 
New ORLEANS, La. 


NTIL recently almost nothing was known of the effects on skin tests 
of the drugs commonly used in the symptomatic treatment of 
allergic manifestations. In spite of this, Coca, Thommen and Walzer’ 
and Bray? advised that adrenalin and ephedrine be withheld for twenty- 
four hours before diagnostic skin testing. Lamson® described decreased 
intensity of the whealing and erythema of skin reactions after adrenalin 
but did not say how soon the effect was obtained nor how long it lasted. 
He also stated that no tests were made negative by adrenalin. Smyth 
and Bain‘ inferred that a skin reaction was negative in the morning 
because 1 ¢.c. of adrenalin had been given during the night for a mild 
attack of asthma. Skin tests had been positive previously and were 
positive again the following day. This inference was not proved. More 
recently Tuft and Brodsky® showed that adrenalin and the adrenalin 
containing drugs, adrephine and asthmalysin, in therapeutic doses would 
materially lessen the erythema, pruritis and size of the wheal in skin 
reactions to ragweed, timothy, and house dust. They found somewhat 
unexpectedly that, aside from prolonging the effect of adrenalin, 
ephedrine had only slight effect, whereas pituitrin and aminophyllin had 
definite power to diminish the intensity of the skin reaction. They also 
found that sodium iodide, calcium gluconate, and atropine had no effect. 
Of equal importance was their demonstration that in all instances the 
duration of the depression of the skin response was not longer than one 
hour. They commented briefly upon the fact that weakly, but definitely, 
positive tests could be made doubtful or negative. 

The purpose of this report is to present data, in addition to those 
previously mentioned by one of us,® which confirm the observations of 
Tuft and Brodsky on the effect of adrenalin on skin reactions and which 
emphasize the fact, mentioned by them, that weakly positive reactions 
may be made negative or doubtful. In addition it will be shown that 
there is no correlation between the effect of adrenalin on the skin reac- 
tions and its effect on the pulse and blood pressure. 

Ten patients with strongly positive reactions to one or more allergens 
were selected at random. Seven of them were shown io have one-, two-, 
three-, and four-plus intracutaneous reactions to different allergens or 
several dilutions of the same allergen. The other three had at least three 
different grades of reactions. Seven of them were also shown to have 


*From the Allergy Clinic, Department of Internal Medicine, University of Virginia 
Medical School. 
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one-plus to three- or four-plus cutaneous (scratch) reactions. The 
allergens used were: dust, ragweed, dock, grass, corn, plantain, golden- 
rod, orris root, flaxseed, cabbage, turnip. The latter three were used 
for seratch testing only. 

For purposes of the experiment, the criteria for grading the reactions 
were: four-plus, a wheal approximately 2 em. in diameter, marked ir- 
regularity of outline with a zone of erythema more than 4 em. in 
diameter; three-plus, a wheal less than 2 em. in diameter, less irregu- 
larity of outline, and a zone of erythema not greater than 4 em.; two- 
plus, a wheal approximately 1 em. in diameter with small pseudopodia 
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Fig. 1.—Effects of adrenalin on skin tests, pulse, and blood pressure. 


and a zone of erythema about 3 em.; one-plus, a wheal less than 1 em. 
with slight pseudopodia and a zone of erythema about 2 em.; plus or 
minus, some enlargement of the wheal made by the injection without 
pseudopodia and with a zone of erythema about 1 em. Such criteria, 
while not reliable for the comparison of reactions in different individ- 
uals, are satisfactory for comparing serial reactions in the same individ- 
ual at one sitting. As a check on these criteria direct tracings on blot- 
ting paper were made in three eases. 

A typical experiment was that of Case 10 presented in Fig. 1. Pre- 
liminary intracutaneous tests with 0.02 ¢.c. showed a four-phis reaction 
to orris root (1:33), three-plus to orris root (1:330), two-plus to dust 
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No. 1 (1:10), and one-plus to dust No. 2 (1:100). Blood pressure and 
pulse determinations were made. One c.c. of adrenalin was given. The 
same skin tests and the blood pressure and pulse determinations were 
repeated every fifteen minutes until the skin tests had returned to the 
control values. The skin of the forearms and the upper arms was used 
in each ease. Fig. 1 shows that, fifteen minutes after 1 ¢.c. of adrenalin, 
the one-plus reaction to dust No. 2 had become negative, the two-plus 
reaction to dust No. 1 had become doubtful, the three-plus reaction to 
1:330 orris root had been reduced to one-plus, and the four-plus to orris 
root 1:33 had been reduced to two-plus. In thirty minutes recovery was 
well under way, and in forty-five minutes all the reactions had returned 
to their original intensity. The blood pressure and the pulse determina- 
tions bore no relationship to the skin reactions. The solid inner lines 
representing the wheals and the broken outer lines the zones of erythema 
are reduced from direct tracings. The reduction in the erythema as 
well as in the size of the wheals after adrenalin is striking. 

Each of the ten experiments was carried out in the same way except 
that in seven several cutaneous tests were done, and in three only three 
allergens were used intracutaneously. The reactions were graded every 
three or four minutes until they began to increase in intensity again. 
The weakest reaction became the final record in every instance. 


TABLE I 


SUMMARY OF EFFECTS OF 1 ¢.c. ADRENALIN ON ONE-, TWo-, THREE-, AND Fotur-PLUS 
INTRACUTANEOUS AND CUTANEOUS REACTIONS 
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The results of the experiments were almost uniform. For convenience 
of comparison the effects of the adrenalin on all of the four-plus, three-, 
two-, and one-plus cutaneous and intracutaneous reactions are sum- 
marized in Table I. The effects summarized are: the maximum reduc- 
tion in intensity of the reactions (maximum drop to), the time required 
to produce these maximum reductions (time for maximum drop), and 
the time elapsed before the return of the reactions to their original in- 
tensity (recovery time). 

Analysis of the table shows that the adrenalin caused a definite reduc- 
tion in the intensity of the skin reactions in every instance. The effect 
was more marked on the cutaneous than on the intracutaneous reactions. 
The maximum effect took place in from fifteen to thirty minutes. Re- 
covery to the original intensity occurred within one hour in 50 of 55 
observations. In the other five recovery was to the next lower grade of 
reaction within one hour. Eleven of 15 two-plus cutaneous and intra- 
cutaneous reactions became doubtfully positive and two became negative. 
The other two were reduced to one-plus. Seven of 15 one-plus reactions 
became doubtfully positive. The other eight became negative. 


The effect of adrenalin on the blood pressure and the pulse could not 
be correlated with its effect on skin reactions. For example, in four 
experiments the systolic pressures rose and the diastolies fell, in one the 
systolic and the diastolic both rose, in another both fell, in one the 
systolic fell and the diastolic rose, in one the diastolic was not affected 
while the systolic rose, in two the systolic rose but the diastolic was 
elevated at some of the readings and lowered at others. The maximum 
effect on the systolic and on the diastolic pressures coincided only four 
times. There was a general but not uniform tendency toward an in- 
crease in pulse pressure at the time of or fifteen minuies after the maxi- 
mum effect on the skin reactions. The maximum effect on the pulse 
rate was an increase six times and a decrease four times. 


SUMMARY AND CONCLUSIONS 


Single doses (1 ¢.¢.) of adrenalin will appreciably, and at times 
markedly, reduce the intensity of cutaneous and intracutaneous skin 
reactions to a variety of common allergens. Weak, but definitely 
positive, reactions are likely to become negative or doubtfully posi- 
tive. The maximum effect occurs within fifteen or thirty minutes. 
The effects of adrenalin have not been shown to persist, significantly, 
for longer than one hour. 

There was no correlation between the effects of adrenalin on the 
skin reactions and those on the blood pressure and the pulse. 

The evidence offered indicates that it is not necessary to postpone 
skin tests longer than one hour after a single therapeutic dose of 
adrenalin. 
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INCIDENCE OF AIR-BORNE FUNGUS SPORES*t 
I. ALTERNARIA 


O. C. DuRHAM 
NortH CHIcaGco, ILLINOIS 


HE tardy recognition by allergists of the role of fungus spores in 

asthma and hay fever is suggestive of the reluctance with which the 
pollen theory of hay fever was accepted by the medical profession. In 
spite of a number of reports since 1924, of the allergic activity of the 
rusts and molds, Walzer’ has advised a conservative attitude toward this 
subject and Balyeat? has concluded that mold spores play a very small 
part in the etiology of inhalant allergy. This conservative attitude is 
shared by Brown,’ Credille,t Vander Veer,’ and Rackemann.® 

The recent work of Feinberg‘! supported by findings of Prince,’? 
Underwood,'* Lamson,'t and Wittich’® has finally brought the subject 
into the spotlight, and suggests that the poor showing of fungus spores 
in the hands of some investigators may have been due to the use of 
inactive or ill-chosen testing solutions or powders. It is also quite likely 
that some of the failures may be explained by the fact that the in- 
vestigator and his patients were located in a geographic area that is 
comparatively free from antigenic air-borne spores. Balyeat seems to 
have based his conclusions on two findings—the high incidence of spores 
of Aspergillus and Penicillium in the air in his locality, and the few 
positive reactions he could elicit on cases tested with his extracts of these 
two genera. Why, in his study of ‘‘the mold content of the air,’’ he 
recognized and counted the spores of only Aspergillus and Penicillium 
‘fone to three microns in diameter’’ and overlooked the more obvious 
Alternaria spores is not evident. Alternaria spores are as abundant as 
ragweed pollen grains in the air at Oklahoma City (Fig. 1). 

With the recognition of the problem comes the demand for informa- 
tion on the local and general distribution of any or all of the air-borne 
spores. Only fragmentary records have been available. The first re- 
port of the daily incidence of fungus spores at ground levelt was that 
ineluded in a pollen study made by Duke and Durham in Kansas City 
in 1927.1° In that investigation it was found that during the months 
of May, June, and July rust spores were more numerous than all types 
of pollen grains. Balyeat? published a chart showing the local incidence 


*From the Biological Laboratories of Abbott Laboratories. 

+Read before the Annual Meeting of the Association for the Study of Allergy, 
Atlantic City, N. J., June 8, 1937. 

t‘‘Ground level’ is used only to distinguish slides exposed on buildings or near 
ne 4 ground from those exposed at comparatively high levels from airplanes or 
alloons, 
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of the spores of Aspergillus and Penicillium in Oklahoma City during 
June, July, August, and September of 1931, and Prince’? reported on 
mold spores found in the air at Galveston, Texas, during June and July, 
1933. His exposures were made by the Petri dish method and mostly 
indoors. Lately, Feinberg’ has reported daily atmospheric mold figures 
obtained by both the gravity slide method and by Petri plates in Chicago 
during the years 1934 and 1935. This has been continued to date.’* The 
investigation reported in this paper was made in an effort to extend the 
field work so ably begun by Dr. Feinberg. 


METHODS AND SCOPE OF INVESTIGATION 


While the Petri plate method of studying mold spore incidence is 
useful for local investigations, particularly for indoor exposures, it is 
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Fig. 1.—The total Alternaria spore crop compared with the total ragweed pollen 
crop in about forty localities. The area of the semi-disks represents the comparative 
annual total spore or pollen count at each of the stations used. The data are the 
averages for as many years in each locality as figures are available. 


searcely adaptable to stimultancous exposures in various localities, many 
of which are far removed from the laboratory where the inspection and 


counting must be done. Because of the practicability of the gravity 


slide method, at least for certain types of mold spores, and because of 
the availability of the services of the United States Weather Bureau in 
making exposures in all parts of the country, the methods used for the 
past ten years in atmospheric pollen investigations were adopted for this 
work. Feinberg found mold spores in the air in Chicago during all 
months of the year, but since he had demonstrated a preponderance of 
atmospheric contamination during summer months, this study was not 
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begun until March. Vaseline coated slides were exposed daily by 
United States weather observers in the following ten cities through the 
spring, summer, and fall: Chicago, Los Angeles, Memphis, Minneapolis, 
New Orleans, New York City, North Platte, Sault Ste Marie, Seattle, and 
Washington. The slides were exposed at Kansas City by Dr. O. R. 
Withers and at Rapid City, South Dakota, by Dr. D. L. Kegaries. This 
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Fig. 2.—Miscellaneous fungi spores recovered from the apron of a binder during 
wheat harvest in central Illinois. A quantity of several grams of the brown dust 
was easily picked up. The specimen shows many spores of: 1, Helminthosporium ; 
2, Alternaria; 3, Rust; 4, Hormodendrum; 5, Smut. A few granules of ragweed pollen 
are inserted for comparison. 


required about 2,000 slides. The findings from this series were aug- 
mented by counting a large number of slides from my files for the years 
1933, 1934, and 1935. Altogether more than 5,000 slides were examined. 


Routine counting of spores was done with a Spencer binocular micro- 
scope using a combination of a 10X objective and 15X oculars. This 
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combination gives a magnification of approximately 150 diameters, 
whereas all previous pollen counting has been done with a combination 
of a 10X objective and 10X oculars (100 diameters). However, the area 
covered with the higher power was so adjusted that the figures here 
given still represent the same unit area previously used, approximately 
1.8 sq. em. 

The spores of rusts and smuts were noted but not counted. Rust 
spores were not as abundant in the north central states during 1936 as 
they were in 1935. Smut spores were found in greatest abundance on 
slides from Spokane, Washington. 

The spores of Aspergillus, Penicillium, and Mucor were disregarded 
because of the difficulty of making an accurate count of the individual 
spores, because of the possibility of sources of production of some of 
these spores within a few inches of the slide or in the slide boxes, and 
because other types of spores have been found more active in recent 
clinical work. The large conidia of Helminthosporium were noted in 
fairly large numbers on the slides from certain localities, but they were 
not counted. Fusarium spores were frequent but not abundant and 
were likewise not counted. The quantitative investigation was confined 
to Alternaria and to a group of more or less oval-shaped spores belong- 
ing to various genera, particularly Hormodendrum (Cladosporium), 
Cephalothecitum, and Monilia. This type of spore falls on the slide 
singly and in groups but more often in large clumps, the individual 
members of which must be estimated rather than counted. While spores 
of this type counted individually are often more numerous than the 
Alternaria spores, the quantitative figures for them are not reported in 
this paper because of the uncertainty of identification, and because of 
the wide difference in the size of the spore bodies. In many eases a 
hundred Hormodendrum spores are equal in volume to only one ragweed 
pollen granule. High figures for such small particles do not, therefore, 
necessarily indicate a heavy exposure on the part of the sensitive patient. 

Alternaria spores are reasonably uniform in size and easily recognized. 
They usually fall on the slide singly, rarely in groups of more than four 
or five. The units are, therefore, easily recognized and counted, and the 
statistics are comparable with those for pollen. The decision to spend 
most of the effort on Alternaria was greatly influenced by the clinical 
reports of the preponderance of positive skin reactions to spores of this 
genus. No effort was made to determine the species of Alternaria from 
which the spores originated. 


Alternaria 


For a practical description and discussion of the genus Alternaria one 
should read Hopkins’!® excellent article. His measurements of the 
conidia, which agree with my own observations, show that in the average 
Alternaria conidium there is a volume of vegetable substance of about 
one-third of the average ragweed pollen granule. Both the shape and 
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TABLE 


GEOGRAPHIC AND SEASONAL 








CITY YEAR MARCH APRIL MAY JUNE 


Amarillo, Texas 1933 
Atlanta, Georgia 1933 
Boston, Massachusetts 1933 
Buffalo, New York 1933 
Charleston, South Carolina 1933 
Chicago, Illinois 1933 
Chicago, Illinois 1935 
Chicago, Illinois 1936 
Cleveland, Ohio 1933 
Dallas, Texas 1933 
Denver, Colorado 1933 
Detroit, Michigan 1933 
Ellenton, Florida 1936 
Hatteras, North Carolina 1934 
Houston, Texas 1933 
Indianapolis, Indiana 1933 
Indianapolis, Indiana 1936 
Kansas City, Missouri 1933 
Kansas City, Missouri 1936 16 22 18 
Knoxville, Tennessee 1933 
Los Angeles, California 1936 j B 6 oc ss 
Madison, Wisconsin 1936 
Memphis, Tennessee 1933 
Memphis, Tennessee 1936 é : 56 
Miles City, Montana 193° 
Minneapolis, Minnesota 1933 
Minneapolis, Minnesota 1935 
Minneapolis, Minnesota 1936 
Moorhead, Minnesota 1933 
New Orleans, Louisiana 1933 
New Orleans, Louisiana 1936 
New York City, New York 1933 
New York City, New York 1935 
New York City, New York 1936 
North Platte, Nebraska 1933 
North Platte, Nebraska 1936 
Oklahoma City, Oklahoma 1933 
Philadelphia, Pennsylvania 1933 
Pittsburgh, Pennsylvania 1923 
Raleigh, North Carolina 1933 
Rapid City, South Dakota 1936 
St. Louis, Missouri 1933 
St. Louis, Missouri 1934 
Sault Ste Marie, Michigan 1936 
Seattle, Washington 1933 
Spokane, Washington 1933 
Streator, Illinois 1936 
Tampa, Florida 1933 
Toronto, Ontario 1933 
Washington, D. C. 1933 
Washington, D. C. 1935 
Washington, D. C. 1936 
Washington Island, Wisconsin 1935 
White Sulphur Springs, W. Va. 1936 
Wichita, Kansas 1933 
Winnipeg, Manitoba 19338 








Table I.—The figures in this table represent the average number per day of 
Alternaria spores found on the slide durirg each week of the season (not the weekly 
cite 28% The weeks are not exact, as the month is divided into four nearly equal 
periods. 
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DISTRIBUTION OF ALTERNARIA SPORES 
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the size of the spore result in a body considerably more buoyant than 
a ragweed pollen granule. Obviously then, the gravity slide figures for 
mold spores must be interpreted as meaning that the mold spore content 
of the air is greater numerically for a given number of the bodies found 
on the slide than for a similar number of ragweed pollen grains. If, 
for example, we find 25 ragweed pollen grains on our unit slide area 
of 1.8 sq. em., and assume as we have in the past that this represents 
an average of 25 ragweed grains per cubic yard of air for the twenty- 
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Fig. 3.—A comparison of the total Alternaria spore count and the total ragweed pollen 
count for three different years in one locality. 


four-hour period for which the slide was exposed, then 25 Alternaria 
spores found on the same slide represent an average of considerably 
more than 25 spores per cubie yard of air for the period of exposure. 
This has been confirmed repeatedly by tests with an air sampling ap- 
paratus which takes pollen grains and spores directly from the air. 
With this apparatus I have found a much greater proportion of Alter- 
naria spores on a given day in comparison with pollen grains than with 
the gravity slides. Thus the greater buoyancy of Alternaria spores 
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balances their smaller volume and the figures herewith presented must 
indicate a contact with these particles by the sensitive person which is 
fairly comparable in volume with that of ragweed pollen. 


FACTORS INVOLVED IN MOLD SPORE INCIDENCE 


Not enough data are available from which to draw any certain con- 
clusions as to the effect of various weather factors on the production and 
distribution of mold spores. The life cyele of Alternaria may be aecom- 
plished in as short a time as two or three days. Thus one would expect 
that the effect of wet and dry weather on the growth of the mold would 
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Fig. 4.—A comparison of the total Alternaria spore count with the total ragweed 
= count for the month of September for two years in three different local- 
be marked and would differ widely from the effect of sunshine, rainfall, 
and temperature on the growth of a ragweed crop in which the life cycle 
covers a period of five or six months. The immediate effect of rain 
might seem to be the same on spore distribution as it is on pollen distri- 
bution, but on rainy days there is often a heavy fall of pollen and 
almost no spores. Ragweeds are able to produce during a long period 
of dry, hot weather during the pollinating season, whereas within a week 
after a moderate rain Alternaria discontinues the production of spores 
and waits for more moisture, particularly if the temperature is high. 
Distribution factors are likely the same for spores as for pollen; 
namely, convection currents and strong lateral winds. 





















488 THE JOURNAL OF ALLERGY 


The total seasonal effect of weather and climate on the production and 
distribution of spores and ragweed pollen may be compared by a study 
of Fig. 3. Very little correlation will be found. Actually it seems that 
more often than not, a good pollen year is a poor spore year and vice 
versa. Why a more abundant vegetation should not support a corre- 
spondingly abundant growth of mold is not evident. Production and 
distribution effects over a period of one month for different years will 
be seen in Fig. 4. Again it would seem that there is no correlation. 
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sig. 5.—A comparison of part of the Alternaria spore season with the ragweed pollen 
season in St. Louis, 1934. 
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Fig. 6.—The Alternaria season compared with the ragweed season. Composite 
averages of existing data from 40 stations. 


Typical daily fluctuations are shown in Fig. 5. In the drier areas on the 
west edge of the wheat belt the spore content of the air greatly exceeds 
that of pollen. This suggests that in general, Alternaria needs less 
moisture for optimum production than do the ragweeds. 











SEASON 








Reference to the accompanying table and Fig. 6 will show that as far 
as investigation has been made, the Alternaria season does not begin 
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before May, and in most places not until July. Exceptions to this ob- 
servation will probably be found when more complete year-round in- 
vestigations have been made on the gulf coast and possibly the east 
coast of Florida. In some parts of this area spores are probably more 
numerous in the winter than in the summer.'? It is even possible that 
the gulf area will be found to be the source of the spores found in the 
air in the northern states during the winter. 

Underwood** mentions an ‘‘early spring’’ and a fall season of Alter- 
naria ‘‘showers’’ at Lineoln, Nebraska. North Platte, Nebraska, is the 
only station of those for which spring exposures were made that showed 
this marked double season, but it is entirely possible that future in- 
vestigation will show this type of spore curve for other places in the 
central states area. The climax of the season seems to occur at about 
the same time as that of the ragweed season, but the spread of the season 
is much greater, July and October being important in many places and 
even November in some places. 


DISTRIBUTION 


Much may be learned about the geographical distribution of Alternaria 
spores by a study of the map (Fig. 1), which is a comparison of the 
annual ragweed pollen erop with the annual Alternaria spore crop. The ° 
figures for ragweed are the averages of figures for all vears for which 
data are available in the different places. Likewise, the spore data are 
averages of all available figures. In many eases it was necessary to 
estimate annual spore crops from incomplete data. Both the ragweed 
belt and the Alternaria belt center over the agricultural states, but the 
center of the ragweed belt lies east of the center of the spore belt. Fig- 
ures are not yet available for the scattered stations in the Rocky Moun- 
tain area but slides were examined carefully enough to see that at none 
of the places in the intermountain area for which we have data is there 
any great fall of mold spores. Both the west and east coasts, as well 
as the gulf coast, do not produce Alternaria spores in any large amount, 
at least during the summer season. The data here shown will suggest 
answers for some of the questions raised by the difference in the expe- 
rience of eastern allergists and those from the central states. For 
example, the total spore crop at Boston is shown to be much less than 
that of any of the areas in the central states. This may warrant the 
conclusion that fewer people would be found sensitive to spores in Boston 
than in Chicago or Indianapolis. 

Much work remains to be done with Alternaria. And for the re- 
mainder of the molds, as well as the rusts and smuts, the distribution 
problem has not been touched. More stations must be established and 
longer series of slides exposed. Field studies of the habits of Alternaria 
and its host plants should help greatly in understanding the factors 
involved in spore incidence. 
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SUMMARY 


1. The methods now in use for studying the pollen content of the air 
are adaptable to air-borne spores of some types of fungi. 


2. Alternaria spores are found in the air in varying abundance in 
many parts of the United States during the months of May to November. 
The active season is longer than that of ragweed pollen. 

3. A study of the size of the Alternaria spore particle and the quan- 
titative distribution of Alternaria spores reveals an inhalant which is 
contacted in amounts comparable with ragweed pollen. 

4. Spore statistics are presented from forty stations totaling more 
than 5,000 observations. 
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A STATISTICAL ANALYSIS OF THE LEUCOPENIC INDEX* 
CLEMENT J. SULLIVAN, M.D., RicHMoND, VA. 


a. for this study was extracted from 500 cases in which the 
leucopenic index was obtained at the Vaughan-Graham Clinic. 
Cases were chosen in a block, according to group record number; no at- 
tempt was made to select cases which were positive or negative. This 
series is representative of all the leucopenie indices carried out in these 
offices between two definite dates. Ninety-seven patients were used for 
the 500 tests. A variety of common foods was used for testing, the ones 
most often employed being wheat, egg, and milk. . 

The value of the leucopenie index as a diagnostie aid in the detection 
of the eause of food allergy has been previously reported by Vaughan,?* 
Rinkel,*-® Gay,® * Zeller,* and Dean and others.® In this study correla- 
tion between the laboratory studies and clinical observation is not devel- 
oped. Age and sex of the individuals were not considered. All patients 
were ambulatory. Not all of the patients on whom the tests were per- 
formed were proved to be allergic to foods. The purpose of this study is 
to present the probable results to be expected in the performance of a 
group of leucopenie indices, when they are used in an attempt to diag- 
nose food allergy. 

The tests were run according to the method described by Vaughan.’° 
At nine o’clock in the morning a leucocyte count was taken on the fast- 
ing patient. Ten or fifteen minutes later another count was done. The 
patient then left the office and ate a test meal. Thirty minutes, sixty 
minutes, and ninety minutes after eating, blood was again taken for total 
leucocyte counts. 

During recent months it has been our custom to continue the counts 
at 120-, or even 150-minute intervals, in cases in which the ninety-minute 
curve was confusing or doubtful. However, this modification has not 
been considered in this group, and only counts taken up to and ineluding 
ninety minutes after eating have been included in this study. 


1. TEN-MINUTE VARIATION IN SUCCESSIVE FASTING COUNTS 


The amount of variation in each case between the two fasting counts is 
shown in Fig. 1. The base line represents the lower of the two fasting 
counts. Of the 500 cases, only 6.6 per cent showed no variation; 89 per 
cent showed a fasting variation of no more than 500 cells; 3.6 per cent 
varied more than 1,000 cells; 0.8 per cent varied by more than 2,000 cells, 
and none showed a variation greater than 3,000 cells. This shows that 
in the majority of the cases the amount of fluctuation between the two 
fasting counts is no more than 500 cells. 


*From The Vaughan-Graham Clinic, Richmond, Va. 
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2. FASTING VARIATION INFLUENCED BY LEVEL OF WHITE COUNT 


Fig. 2 demonstrates the effect exerted by the level of the total leucocyte 
count on the variation between the two fasting counts. Cases in the 
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Fig. 1.—Difference in the number of cells found in two leucocyte counts taken at ten- 
minute intervals from 500 fasting individuals. 
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Fig. 2.—Differences in the number of cells found in two leucocyte counts taken at 
ten-minute intervals from fasting individuals, grouped according to high or low level 
of the counts. Seventy-six cases (100 per cent) in which the lower count fell in the 
level between 2,500 and 4,500, are compared with 62 cases (100 per cent) in which 
the lower count fell in the level between 8,500 and 16,500. 


lower group had a total leucocyte level falling between 2,500 and 4,500 
cells. Those in the higher group fell between 8,500 and 16,500 cells. 
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Two and six-tenths per cent of the lower group showed no variation in 
their fasting counts, while 8 per cent of the high group showed no varia- 
tion. In the lower group 88.4 per cent varied by no more than 500 cells. 
In the higher group 78.9 per cent varied by no more than 500 cells. Two 
and six-tenths per cent of the lower group varied by more than 1,000 
cells and 11.2 per cent of the eases in the higher group varied by more 
than 1,000 cells. 

This would seem to indicate that the reliability of the test, as measured 
by the approximation of the two fasting counts, is definitely impaired by 
performing it on mornings when the patient exhibits a high fasting 
leucocyte count. A comparison of the curve obtained from the lower 
group with that obtained from the total number of cases, shows that a 
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Fig. 3.—The fall below the lower fasting count. The lowest point reached in each case 
is plotted against the total number of cases in the series. 


low fasting count has very little effect on the reliability of the test, as 
measured by the approximation of the two fasting counts. 

An analysis was also made of those cases which showed an extremely 
high total leueocyte count; that is, those with a fasting count of 10,500 
or more. It was found that only 65 per cent of these cases showed a 
fasting variation of less than 500, and that 30 per cent of them had 
fasting variations of 1,000 or more cells. 


3. POSTINGESTIVE LEUCOPENIA 


The amount of leucopenia exhibited after eating was computed, and 
the results are shown in Fig. 3. Of the 500 cases 34.4 per cent showed 
no leucopenia; 19 per cent showed a leucopenia somewhere between 50 
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and 450 cells; 19 per cent dropped from between 500 to 950 cells. The 
remaining 27.6 per cent showed a leucopenia of 1,000 or more cells after 


eating. 








NUMBER OF LEUCOCYTES 
ABOVE LOWER FASTING COUNT 











PERCENTAGE OF INDIVIDUAL CASES 











Fig. 4.—The rise above the lower fasting count. The highest point reached in each 
case is plotted against the total number of cases in the series. 
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Iig. 5.—The 1ise above the lower fasting count in those cases which showed no 
leucopenia. The highest point reached in each case is plotted against the total number 
of such cases, which is 172. 

This curve demonstrates the probable degree of definite information 
which may be expected from performance of leucopenic indices. Thus, 
those cases which at no time exhibit a leucopenia are considered “as 
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definitely negative. Those which show a leucopenia of 1,000 or more 
cells are called definitely positive. 

The great majority of the cases showed a fasting variation of between 
50 and 500 cells. Therefore, those cases which exhibit a postingestive 
leucopenia of from 50 to 500 cells may be considered as negative. This 
leaves 19 per cent of the cases to be classified as doubtful. They are 
the ones which fall between 500 and 950 cells. Of the cases in this doubt- 
ful 19 per cent, it is very often possible to form an opinion as to whether 
they are positive or negative. Some of them fall between 500 and 950 
on only one count, exhibiting a leucocytosis in the other counts, and are 
probably negative. On the contrary, some of them fall close to 950 on all 
counts, and are probably positive. 

Therefore, definite information may be gained in:81 per cent of the 
cases run in a series. In a fraction of the remaining 19 per cent it is 
often possible to determine by the character of the individual curve 
whether the response is positive or negative. 

4, POSTINGESTIVE LEUCOCYTOSIS 

As shown in Fig. 4, 28.6 per cent of this series showed no leucocytosis 
in any of the three counts taken after the test meal; 16.6 per cent of the 
cases showed a rise of between 50 and 450 cells at their highest point; 
and 16.4 per cent rose from 500 to 950 cells. The remaining 38.4 per 
cent rose more than 1,000 cells after eating. This curve represents the 
total amount of leucocytosis that may be expected in these tests. 

It is shown in Fig. 3, that 27.6 per cent of the cases showed a leuco- 
penia of 1,000 or more cells. This group of positive cases is not neces- 
sarily found in the 28.6 per cent which showed no leucocytosis. Many 
of the cases in which the test was positive, that is, in which a leucopenia 
of 1,000 or more cells occurred, also exhibited some degree of leucocytosis 
in one or two of the other postingestive counts. This will be further 
discussed below. 


5. POSTINGESTIVE LEUCOCYTOSIS IN CASES WHICH SHOWED NO LEUCOPENIA 


Fig. 5 is a graph of the postingestive counts of all of those cases which 
at no time exhibited any leucopenia. There were 172 such eases or 34.4 
per cent of the total of the series. Although 70 per cent of these cases 
showed a leucocytosis of more than 1,000 cells, only 7.6 per cent of them 
showed a postingestive leucocytosis of only 500 cells or less. 

Therefore, of the definitely negative cases, 92.45 per cent showed a 
postingestive leucocytosis greater than the probable degree of error, as 
computed from the fasting counts. 


6. TOTAL VARIATION BETWEEN ALL COUNTS 


Fig. 6 represents the total variation between the highest point and the 
lowest point reached in the five counts throughout the test. In this series 
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only 7.6 per cent varied by 500 cells or less; 69 per cent of the cases 
varied by more than 1,000 cells; and 27.6 per cent varied by more than 
2,000 cells. 

If the information obtained from this figure is compared with that 
obtained in Fig. 1, there is seen to be a very definite difference between 
the total variation of all the five counts, and the variation found between 
the two fasting counts. In the fasting series 89 per cent of the cases 
showed a variation of from 0 to 500 cells. Throughout the entire test, 
only 7.6 per cent showed a variation of from 50 to 500 cells. In the fast- 
ing stage 0.8 per cent varied between 2,000 and 3,000 cells, which was the 
highest point reached. Throughout the entire test, 27.6 per cent varied 
between 2,000 and 7,000 cells. 
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Fig. 6.—The total variation between the highest and lowest count in each case taken 
throughout the entire test. 
It is seen that there is a definite leucocytosis or leucopenia following 
the ingestion of the test food. 


7. CHARACTER OF LEUCOCYTE RESPONSE IN POSITIVE CASES 


Fig. 7 shows the characteristics of the curves obtained in those eases 
in which there was a postingestive leucopenia of 1,000 to 1,950 cells in 
one or more of the three counts, of which 102 cases fell in this group. 
It is seen that the fasting variation is less than 500 cells in 91 per cent 
of the cases. 

Thirty minutes after eating, 28 per cent of the cases fell less than 1,000 
cells; 51 per cent of the cases fell from 1,000 to 1,950 cells; 21 per cent 
of the cases exhibited a leucocytosis at this time; and in 11 per cent 
the leucocytosis was less than 500 cells. In the remaining 10 per cent 
the leuecocytosis ranged from 500 to 1,950 cells. 
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Sixty minutes after eating, 38 per cent of the cases fell less than 1,000 
cells; 46 per cent of the cases fell from 1,000 to 1,950 cells; and 16 per 
cent showed a leucocytosis. In 5 per cent the leucocytosis was less than 
500. The remaining 11 per cent varied from 500 to 3,200 cells. 

Ninety minutes after eating, 23 per cent of the cases fell less than 
1,000 cells; 50 per cent fell from 1,000 to 1,950 cells; 27 per cent of the 
cases exhibited a leucocytosis; and 10 per cent rose less than 500 cells. 
In the remaining 17 per cent the leucocytosis ranged from 500 to 3,950 
cells. 

This curve shows that if 100 cases, comprising 300 white counts, ex- 
hibit a leucopenia falling within the range of 1,000 and 1,950 cells, 147 
of all postingestive counts will drop within this range. This is approxi- 
mately half of the 300 necessary counts. About one-third of the counts 
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Fig. 7.—Character of the curves obtained in all cases which fell from 1,000 to 
1,950 cells in one or more of the postingestive counts. The total number of such 
cases was 102. 


will show a leucopenia of less than 1,000, and 64 of the counts will ex- 
hibit a leucocytosis. This leucocytosis will be 1,000 or more cells in only 
19 counts, or about 6 per cent of the total number of counts. 

This curve would indicate that there is no time during the test at 
which the greatest number of cases exhibit a leucopenia, or smallest num- 
ber show a leucocytosis. 


8. CHARACTER OF LEUCOCYTE RESPONSE IN STRONGLY POSITIVE CASES 

Fig. 8 shows the characteristics of the curves obtained in those cases 
which showed a leucopenia of 2,000 or more cells during one or more of 
the postingestive counts. There were 36 cases out of the 500 that fell 
into this group. The fasting variation is less than 500 cells in 80 per 
cent of the cases. 
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Thirty minutes after eating, 16 per cent of the cases fell less than 1,000 
cells; 25 per cent of the cases exhibited a leucopenia falling between 
1,000 and 1,950 cells; 42 per cent fell 2,000 or more; and 17 per cent of 
the cases exhibited a leucocytosis at this time. In 9 per cent of the cases 
the leucocytosis ranged from 500 to 1,950 cells. 

Sixty minutes after eating, 8 per cent of the cases fell less than 1,000 
cells; 26 per cent of the cases fell between 1,000 and 1,950 cells; and 
63 per cent fell 2,000 or more cells. In only 3 per cent of this group was 
there a leucocytosis which ranged from 50 to 200 cells. 

Ninety minutes after eating, 13 per cent of the cases fell less than 
1,000 cells; 28 per cent of the cases exhibited leucopenia of from 1,000 to 
1,950 cells; and 53 per cent of the cases fell 2,000 points or more. At 
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Fig. 8.—Character of the curves obtained in all cases which fell 2,000 or more 
cells one or more of the postingestive counts. The total number of such cases 
was 


this time 6 per cent of the cases exhibited a leucocytosis, and in 3 per 
cent this leucocytosis ranged from 3,000 to 3,450. 

If 100 cases, exhibiting at some time a leucopenia of 2,000 or more 
cells, comprising a total of 300 counts, are encountered, 158 of the counts, 
or slightly more than half of the necessary counts, may be expected to 
drop within this range; 37 of the counts, or about 12 per cent of the 
total, will fall less than 1,000 cells; and 79 of the counts, or slightly more 
than one-fourth, will fall between 1,000 and 1,950 cells. Only 26 of the 
counts, about 9 per cent of the total, will exhibit a leucocytosis. 

A study of this curve shows that at the end of one hour after the test 
meal the greatest number of counts will exhibit a leucopenia of more 
than 2,000; this hour also shows the greatest number of counts with a 
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leucopenia of more than 1,000; and at this time the fewest number of 
counts show a leucocytosis, and the leucocytosis is very small. 

A comparison of Figs. 7 and 8 shows, in general, a wider fasting varia- 
tion in the last figure, and less tendency for the counts to rise above the 
low fasting level after eating, in those cases that fall 2,000 cells or more. 
It also shows that in the group that showed the more decided degree of 
leucopenia, this leucopenia may be encountered more often one hour 
after eating the test meal. 


9. CHARACTER OF RESPONSE DEPENDENT ON TYPE OF TEST FOOD 


An attempt was made to answer the question why the greatest de- 
gree of leucopenia should occur at the end of thirty minutes in some 
cases, at the end of sixty minutes in some cases, and at the end of 
ninety minutes in other cases. With this end in view, a study was 
made of the type of food eaten in all the cases that dropped by 1,000 
or more cells. It was found that a wide variety of foods had been used 
for these test meals. It was also found that wheat, eggs, and milk were 
the only foods used often enough to offer sufficient comparison. 

Using wheat as a test meal, 19 cases showed a leucopenia of 1,000 
or more cells at the end of thirty minutes; 16 cases at the end of sixty 
minutes; and 17 cases at the end of ninety minutes. 

When milk was used as a test meal, 9 cases showed a leucopenia of 
1,000 or more cells at the end of thirty minutes; 12 at the end of sixty 
minutes; and 10 at the end of ninety minutes. When egg was used, 10 
cases were positive at the end of thirty minutes; 14 at the end of sixty 
minutes; and 6 at the end of ninety minutes. 

These figures would seem to show that after eating egg, if a definite 
leucopenia is to follow, it will most often be found at the end of one 
hour. Similar conclusions cannot be drawn from these figures in the 
case of milk or wheat. 


10. LEVEL OF THE TOTAL WHITE COUNT IN ALLERGIC INDIVIDUALS 


A study was made of the fasting white counts in those eases which 
showed a postingestive leucopenia of 1,000 or more cells. These individ- 
uals were probably food allergic. Of this group 24 per cent had fast- 
ing white counts close to 7,000; 62 per cent of the group had fasting 
counts close to six, seven, or eight thousand cells; 11 per cent were less 
than 6,000; and 27 per cent were more than 8,000. This shows that the 
fasting allergic individual does not normally have a low total white 


count. 
CONCLUSIONS 
1. In 89 per cent of the cases in this series, the variation between two 
fasting counts was no more than 500 cells, whereas, 1.2 per cent of the 
eases had a variation of 2,000 or more cells. 
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2. The amount of variation between the two fasting counts is definitely 
greater in those eases which have a high fasting total leucocyte count 
than in those eases which have a low fasting total leucocyte count. 

3. Definite information may be obtained in 80 per cent of all cases 
in which the test is performed. 

4. Seventy-one per cent of the cases exhibited some degree of post- 
ingestive leucocytosis. 

5. In those cases which showed a definitely negative response there 
was a definite postingestive leuecocytosis, greater than the fluctuation 
due to the probable degree of error. 

6. There is only a slight fluctuation between the two fasting counts. 
There is a definite and much greater fluctuation between all counts. 
This is due either to a leucocytosis or leucopenia after eating. Previous 
investigation'’» 1? has shown that this is not due to a time factor. 

7. In positive tests about half of the counts taken after eating 
will be positive. More of them will be positive at the end of one hour 
than at any other time. <A single count taken at the end of one hour 
cannot be used to replace the present method. 

8. The type of food eaten does not seem to affect the character of the 
curve in any definite way. If an individual is sensitive to egg, however, 
the leucopenia will most often be detected at the end of one hour. 


9. An individual allergic to foods does not normally have a low fast- 
ing white count. 
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SKIN TESTS WITH BACTERIAL PRODUCTS IN ARTHRITIC 
AND NONARTHRITIC INDIVIDUALS* 


KE. F. Traut, M.D. 
CHICAGO, ILL. 


HEUMATIC fever and rheumatoid arthritis have been regarded 
as the response of sensitive individuals to the products of infect- 
ing bacteria.'-§ 
EXPERIMENTAL 

In order to determine whether skin tests miglit serve as a method of 
identifying the specific organism in rheumatic patients I tested the skin 
of rheumatic and nonrheumatic individuals, both adults and infants, 
with bacteria supposedly related and bacteria definitely not related to 
the rheumatie state. One of the organisms used was a nonhemolytic 
streptococcus isolated from the blood of a patient with chronic arthritis. 
This strain dissociated into a greening and a nonhemolytic strain. 
Permanent, smooth and rough variants developed from the nonhemolytie 
dissociant. The original strain and its dissociants were used in skin 
tests. I also used a hemolytic streptococcus (C, Hemo) isolated from 
a patient with severe deforming arthritis. Cecil’s AB,,, a hemolytic 
streptococcus isolated by him from the blood of a patient with chronic 
arthritis, was used as was also his RB., a greening streptococcus from 
the blood of a patient with rheumatic fever. I also tested with pooled 
gonococeus supernatants (gonococeus toxin, Herrold). 

Crowe’s white staphylococcus, ‘‘micrococecus deformans,’’ isolated 
from the urine of a patient with deforming arthritis was used. Acting 
upon a suggestion of Dr. Ruth Tunnicliff, organisms not related to 
chronic arthritis were also employed: the meningococeus (923, Type LI, 
American Type Culture Collection) B. coli communior (nonhemolytic) 
and a diplococecus isolated from the blood of a patient with epidemic 
encephalitis. To grow the dissociated streptococcus strains and the 
encephalitis organism it was necessary to add ascitie fluid to the broth. 

Two types of preparations were used: twenty-four-hour cultures 
washed from agar plates of sheep’s blood and the supernatant fluid of 
twenty-four-hour cultures in dextrose broth. These preparations were 
diluted to give erythematous areas from 1 em. to 2 em. in diameter in 
positive reactors. In the case of the gram-negative bacilli this required 
diluting up to 500 times to sufficiently weaken the irritant qualities as 


I pointed out.® 


*From the John McCormick Institute for Infectious Diseases. 
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One-tenth ¢.c. of each antigen was injected into the skin of the fore- 
arm and read fifteen minutes, twenty-four hours, and forty-eight hours 
later. Control tests of a similar dilution of glucose peptone broth and 
phenolized normal saline solution were always made. Any erythema 
1.0 em. or more in diameter was called positive. When it was apparent 
that all the broth preparations gave immediately positive reactions and 
that a negative test in twenty-four hours did not become positive later, 
the immediate and forty-eight-hour readings were discontinued. The 
patients were also questioned regarding any increased aching, malaise 
or other manifestations of a general reaction. In order to get a satis- 
factorily heavy growth, ascitic fluid was added to some cultures. Con- 
trol skin tests showed no effect of ascitic fluid upon the reactions in the 
skin. 

I thus tested 20 patients with chronic infectious (nonspecific) arthri- 
tis, 7 patients convalescing from rheumatie fever, 6 patients with valvu- 
lar heart disease due to an ancient rheumatic fever, and 9 patients with 
rheumatic pains. I also tested in the same way 41 individuals who had 
never had any rheumatic complaints and who were not atopic and 6 
individuals who also had no rheumatie taint but had had at some time 
hay fever, asthma, or urticaria. In order to test individuals with a 
minimum of previous bacterial contacts 7 noninfected infants and 4 
infants under five years with pustular skin infections were included. 

Each adult had an average of 20 cutaneous tests. The infants were 
tested with the supernatants only, 10 in all. 

The most marked differences in skin reactions between normal and 
arthritic individuals were given by the bacterial suspensions. The 
antigen titer is higher in these suspensions than in the supernatants of 
the broth cultures. Of the bacterial suspensions, that made from the 
anhemolytie streptococcus T, gave positive reactions to 70 per cent of 
the arthritic individuals as contrasted with 54 per cent in the normal 
individuals. The suspensions of scraped plate cultures also gave a 
larger number of positive reactions in the arthritic individuals as com- 
pared with the supernatants of the broth cultures. 

The culture (T,), a nonhemolytie or gamma strain, dissociated into 
a green strain and an anhemolytic strain. The anhemolytie variant was 
further separated into permanent smooth and rough varieties. Intra- 
dermal injections of the original strain and its green variants gave 
similar results. The anhemolytiec variants gave a much smaller per- 
centage of positive reactions. There seemed to be no difference between 
the smooth and the rough forms in their ability to produce skin reac- 
tions. The same general relation between positives in the arthritic as 
contrasted with the normal group was given by another similar anhemo- 
lytie streptococcus of blood culture origin. Positive reactions to the 
hemolytic streptococcus (C, Hemo) were more numerous in arthritic 
persons and normal persons than the positives given by the nonhemolytic 
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streptococci. This was true of both the broth and the plate preparations. 
Cecil’s hemolytic streptococcus (AB,,) gave almost as many positive 
reactions in the normal as in the arthritic group. 

In all the persons tested the positive reactions to Cecil’s hemolytic 
streptococcus were conspicuously the most numerous. This and the lack 
of an impressive difference between results in arthritic and nonarthritie 
individuals are in accord with the known ability of hemolytic organisms 
to produce soluble toxins and are against the conception of a specific 
bacterium as a cause of arthritis in any very large group of patients. 
This almost universal reaction to this organism probably depends upon 
its antigenic properties. Derick and Fulton’ obtained similar results. 

The green streptococcus (RB,) isolated by Cecil from the blood of 
a patient with rheumatic fever gave negative reactions in all patients 
with rheumatic fever, acute, convalescent, or ancient. It reacted posi- 
tively in the skins of some nonrheumatic persons but gave negative re- 
sults in the skin of patients with chronie arthritis. 

The patients with chronie arthritis gave a smaller percentage of reac- 
tion to Crowe’s Micrococcus deformans than did any of her group not 
excepting the normal individuals. This is in accord with the lack of 
evidence for Crowe’s Staphylococcus albus being an etiologic agent in 
chroni¢e arthritis. 

The reactions to gonococeus filtrate were positive in patients with a 
history, even ancient, of gonorrhea. Two of the seven children reacted 
positively to it, although there was no history of gonorrhea and no 
apparent gonorrheal infection. Approximately 60 per cent of all the 
tested adults, arthritic and controls, reacted positively with the gonocoe- 
cus filtrate. 

The percentages of positive reactions to colon bacilli were the same in 
controls as in arthritic persons. There was an unimpressively larger 
number of positive reactions to meningococci in the arthritic group. We 
have already noted that more positive reactions to staphylococci were 
seen in controls than in arthritics. Hence streptococci have a special 
tendency to give positive reactions in the skin of arthritic individuals. 

There was little difference between the proportion of positive reac- 
tions to bacterial suspensions in the atopic and nonatopic normals. The 
peptone-containing supernatants gave a higher percentage of reactions 
in the individuals with a history of atopy than in the nonatopic, other 
nonarthritie group. On the other hand, atopie nonarthritic individuals 
gave 50 per cent more positive reactions than did normal nonatopic per- 
sons. 

Patients with rheumatie pains but lacking evidence of rheumatism 
reacted with about the same frequency and intensity as did the chronic 
arthritic patients. This confirms the prevailing opinion that they are 
etiologically and symptomatically members of the rheumatic family. 
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Seven noninfected and four infected infants ranging from one month 
to five vears of age gave sharply positive reactions to Cecil’s hemo- 
lytic streptococcus. One-half of them reacted positively to my hemo- 
lytic streptococci, to Cecil’s RB;, and to the gonococcus filtrate. A 
smaller number reacted to the anhemolytic streptococci and to Crowe’s 
staphylococci. The infected infants reacted similarly to the non- 
infected. The infected infants had pustular skin disease. Thus the 
infants react in proportion to the concentration of irritant material 
injected. 

Following the suggestion of Dr. S. M. Feinberg passive transfer was 
attempted. Serum from a person with a strong reaction was injected 
into the skin of a person with a negative reaction. Into the sites thus 
prepared the reacting supernatant was injected. These tests were con- 
trolled by simultaneous injections of the supernatant in unprepared 
skin sites of the same individual. Passive transfer was consistently 
negative. This failure of attempted passive transfer and the delayed 
type of reaction studies in this work identify the reactions as tubereulin 
in type. 

It is very difficult to find adult patients who are free from any sus- 
picion of rheumatic disease or streptococcus infections in their present 
condition or past history. Almost everybody has had some rheumatic 
pains or at least has had tonsillitis. It is conceivable that even remote 
streptococcal infections may alter such an immunologic response as the 
skin test. There are some persons free from any allergic taint who give 
marked skin reactions to almost any injected substance. There are 
others who do not show an erythema to doses of antigen sufficiently 
large to cause swelling. 

There remains the difficulty of explaining these reactions on an 
allergic or immunologi¢ basis. Does the positive reaction denote a sen- 
sitization to the injected protein or does it signify a lack of antitoxin? 
In our results the greater tendency of those with allergic manifestations 
to show positive reactions, the greater tendency of rheumatic individuals 
to react to streptococci and the fact that positive reactions are rare dur- 
ing fever point to allergy as the determining condition. In addition 
we have been able to desensitize with repeated intravenous and sub- 
cutaneous injection of the killed baeteria reversing the skin test from 
positive to negative." 

SUMMARY 

Whole bacteria and the supernatant broth of their forty-eight-hour 
cultures were injected intradermally into patients with chronic rheuma- 
toid arthritis and into allergie and nonallergie controls. 

Previous findings of increased tendency of arthritic patients to react 
to streptococci or their products were confirmed. It was also again 
determined that hemolytic streptococci gave the most marked and most 
frequent reactions. 
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It was found that the increased skin sensitivity was limited to strep- 
tococci. The staphylocei and gram-negative organisms did not similarly 
affect the skin of arthritic patients. 

None of the findings justified the assumption of a specific organism. 

A history of hay fever, asthma, urticaria or eczema profoundly affects 
the results of tests with the supernatants of broth cultures. The number 
of positive tests is directly proportional to the content of irritant, non- 
specific substances. This nonspecific irritant factor renders valueless 
skin tests of an individual with unstandardized autogenous bacterins 
or other autogenous bacterial products not previously standardized by 
tests on control individuals. 


CONCLUSIONS 


Skin tests have little value in determining the etiologic members of 
a group of streptococci. 

The many factors affecting the skin test make it unreliable in de- 
termining the etiology or the direction of any therapy. 

Evidence for an allergic reaction to arthritis products of streptococci 
has been presented. 

The skin reactions conform to the tubereulin type. 
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A BRIEF STUDY OF CORN COCKLE AS AN ALLERGEN 


LucIiLE R. Grant, M.D. 
GRAND Rapips, MIcH. 


HE identification of corn cockle in cracked wheat bread purchased 

at a loeal bakery, and the strong probability that some cockle is 
ground in some of our flours, especially in the dark flours, occasioned 
this study. Corn cockle seed is also definitely present in some grains 
used as animal feeds. Corn in this sense means grain. 


CASE REPORTS 


On September 16, 1932, Mr. F. B. was referred to me because of symptoms of 
hay fever and asthma. The patient had worked at a grain elevator for the last 
eleven years. After his first year at this work he began to notice sneezing attacks, 
rhinorrhea, redness, itching, and lacrimation when the adjoining mill was grinding 
wheat, and especially when it was grinding wheat screenings which are used by 
farmers as animal feeds. In time, the nasal and eye symptoms were sometimes fol- 
lowed by attacks of asthma, later the asthma might occur without the nasal symp- 
toms. The patient was always better if he stayed away from work, and he did not 
think the condition seasonal, although this year he had begun to have trouble in the 
middle of July at the time the elevator had started to take in the new wheat, and the 
symptoms had grown progressively worse during the latter part of the summer. 

The patient’s brother, who worked in the same place, suffered from redness and 
itching of the eyes when the mill ground wheat screenings, and he attributed the ir- 
ritation to the presence of corn (wheat) cockle seed, a flat, black, roughly triangu- 
lar, rounded seed that occurs in threshed wheat. In response to his brother’s sug- 
gestion that his own respiratory symptoms might be due to the inhalation of the 
ground cockle seed, the patient took a handful of the seed and inhaled the dust. 
The results were immediate. There was a swelling of his whole face, the nose was 
occluded, the eyes almost closed, and that night he suffered such severe asthma that 
he was incapacitated the next day. He then took some of the seed to his physician 
who crushed it and applied some of the dust to a seratch on the patient’s forearm 
which promptly responded with a wheal and flare. 

The patient’s past medical history was uneventful. Except for the eye symptoms 
of the brother no other family history of allergy was elicited. 

Physical examination showed an adult male of well-developed musculature. Some 
sonorous rales were heard over the lung fields. The tonsils were slightly reddened 
and showed some hypertrophy. 

Seratch tests made with various allergens were negative. A 2 per cent extract 
was made by soaking the crushed corn cockle seed in glycero-saline solu- 
tion for forty-eight hours and filtering it through a Mandler candle. The fol- 
lowing dilutions were made with physiologic salt solution: 1:500, 1:5,000, 1:50,000, 
and 1:500,000. Seratch tests were made with these dilutions and a blotter tracing 
was made of the wheals and flares so excited. This is shown in Fig. 2. 
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Treatment was begun with 0.10 ¢.c. of 1:500,000 dilution of the extract and con- 
tinued with some intermissions for a period of fifteen months. The maximum dose 
given was 0.33 of 1:500 corn cockle extract. The doses were administered sub- 
cutaneously. The results of treatment were good as the patient was able to carry 
sacks of standard middlings which undoubtedly contained considerable ground 
cockle without much inconvenience. He was practically free from asthma for a pe- 
riod of two years, and the treatment became such a nuisance to him that it was dis- 
continued, and he was not seen from November 20, 1933, until April 6, 1936. 
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Fig. 1.—Corn cockle (Agrostemma githago), 


After discontinuing the treatment, the patient’s asthma had gradually returned. 
Realizing that the symptoms were caused by an inhalant substance at the grain 
elevator, he had a separate building erected for his office and had it equipped with 
air conditioning. He completely offset the value of this, however, by storing sacks 
of feed in this office. Asthma had been so severe that spring that the patient had 
been kept from work for several weeks. 

Scratch tests were again made with the cockle extract, made in 1936, with local 
reactions as large as the original ones (Fig. 3). Further scratch tests were made to 
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148 common allergens, including inhalants, pollens, and foods with negative results. 
Physical examination showed sonorous rales over the posterior chest. 

Desensitization was again begun, and the results were again good perhaps in part 
because the patient was again instructed about the importance of protecting himself 
from dust. On September 17, a dose of 0.30 of 1:5,000 extract was given, and the 
resulting local reaction was large and of forty-eight hours’ duration. There was a 
little asthma. 

On September 17, blood was taken for passive transfers, and 0.10 c.c. of the pa- 
tient’s serum was injected intradermally into each of eight sites, four on each fore- 
arm of a non-sensitive subject. Twenty-four hours after these injections, the pre- 
pared sites on the subject’s right arm were scratch tested with barley, oats, wheat, 
and corn cockle with negative response to all except corn cockle, Fifteen minutes after 
the scratch tests were made, the wheal and flare at the site scratch tested with the 
cockle were photographed (Fig. 4). About a gram of powdered cockle seed was then 
insufflated into the nose of the subject, covering the septum and turbinates with a thin 
layer of powder. Ten minutes after the insufflation of the powder, the sensitized sites 


Fig. 2. Fig. 3. 


Fig. 2.—Copy of blotter tracing made of scratch tests of corn cockle dilutions 
September, 1932. 


Fig. 3.—Blotter tracings of scratch tests to 1:50 corn cockle extract made April 3, 
1936. 

had become violently itching urticarial swellings surrounded by a wide flare (Fig. 5). 
Fifteen minutes after the insufflation, the left arm of the subject was photographed. 
The redness and swelling were still marked after six hours but had disappeared in 
twenty-four hours. 


Thirty other patients have been tested with corn cockle seed, five of 
them showing definite positive reactions. Of the 25 patients with nega- 
tive reactions, 17 gave definite positive scratch tests to other substances. 
All of the patients tested complained of either vasomotor rhinitis or 
asthma. 


Corn cockle (Agrostemma githago) belongs to the Silenaceae or pink 
family. It has the following common names: purple cockle, crown of 
the field, corn rose, corn campion, and mullein pink. The plant is a na- 
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tive of Western Europe and Asia, but grows all over the world wherever 
grain is cultivated. The plant, which grows in fields, by the roadside, 
and in waste places, is an annual. It grows one to three feet tall with an 








Fig. 4.—Scratch tests for barley, corn, wheat, and corn cockle over sites on arm 
of non-sensitive subject. Sites had been injected intradermally with serum of patient 
F. B., twenty-four hours before. 











Fig. 5.—Wheals and flares on arm of non-sensitive subject fifteen minutes after 
inhalation of powdered corn cockle seed. Reactions are at sites injected twenty-four 
hours previously with serum of patient. 


erect, slender, hairy stem, simple or with a few branches near the top. 
The narrow hairy leaves are lanced shaped, and the terminal flowers on 
hairy peduncles have five spreading purple petals. The ripened capsule 
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contains 25 to 40 blackish, rounded, triangular seeds, and of a size 
and weight that makes them difficult to remove from wheat. As @ very 
little cockle is sufficient to cut the grade, the larger milling companies 
have machines to remove it from both the white and graham flours. 

Small milling companies often do not have equipment for removing 
the cockle from grain. Standard middlings, which carries some ground 
screenings, usually carries some cockle. This is used as a feed. 
Cockle has been definitely identified in some of the chicken feeds used 
locally, and although said to be harmful if fed in large amounts, it seems 
to do no harm in small quantities. Cockle was identified in cracked 
wheat bread purchased at a local bakery, and it is possible that many 
flours contain small amounts of it, especially the dark flours. 


SUMMARY 


1. The patient whose ease history is herein recorded is a sufferer from 
rhinitis and asthma induced by the inhalation of the powdered seed of 
eorn cockle or Agrostemma githago. 

2. This patient has positive scratch tests to this substance, and his 
blood contains specific reagins to it. 

3. Thirty other patients were tested with powdered corn cockle seed. 
Twenty-five gave negative reactions, and five were positive. 
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Asthma and Hay Fever 


UNDER THE DIRECTION OF SAMUEL FEINBERG, M.D., CHICAGO 


On Histamine in Cotton Dust, and in the Blood of Cotton Workers. Haworth, E., 
and MacDonald, A. D.: J. Hyg. 37: 234, 1937. 


Because of the prevalence of asthma among cotton workers, the authors at- 
tempted to isolate the etiologic factor. Testing the cotton dust, they found it to 
contain an appreciable amount of histamine. The blood -histamines in 65 card- 
room workers were shown on the average to be higher than in normal controls 
or in cases of chronic bronchitis. The authors suggest that this histamine may be 
at least an important contributing feature, along with the specific protein, in the 
production of asthma in this industry. 


Autogenous Urinary Proteose in Asthma and Other Allergic Conditions. Libman, 
J., and Bigland, A. D.: Brit. M. J. 1: 62, 1937. 


The authors conclude that the zone of erythema obtained at the site of an in- 
tradermal injection of urinary proteose is in no way a specific reaction, but is 
probably only a local toxic effect. While some patients with asthma obtained 
benefit from treatment with this proteose, the good results obtained did not ex- 
ceed those obtained from injections of ordinary peptone solutions. The latter ma- 
terial is more easily obtained and should, therefore, be preferable. In urticaria 
the results were more encouraging. 


Pulmonary Emphysema. Kibler, C. S., and Watson, S. H.: Dis. of Chest 2: 8, 
1936. 


Emphysema is often caused by asthma but may also be caused by other con- 
ditions. The authors stress the fact that pulmonary emphysema primarily caused 
by conditions other than asthma may eventually be associated with asthmatic 
symptoms. The latter complication presents a difficulty in diagnosis—i.e., to de- 
cide whether the asthma is due to emphysema or whether the emphysema is the 
result of the prolonged asthma. In the treatment of emphysema the authors 
advise a dry warm climate with a moderate altitude. They have found ephedrine 
in small frequent doses helpful. In severe cases oxygen therapy will frequently 
give relief. Special abdominal belts to elevate the diaphragm, as advocated 
by Alexander and Kountz, have been of great help. 


Hay Fever in Alabama. I. The Flora of Alabama, and II. Analysis of One Hun- 
dred Cases. Weil, C. K.: J. Assn. State Alabama 6: 302 and 329, 1937. 


Weil divides the hay fever plants of Alabama into three groups: the trees, 
grasses, and weeds. The trees, comprising elm, oak, hickory, pecan, and black 
walnut, begin their season the first of February and continue to the middle of 
June. The pecan is the most important hay fever tree in this territory. The 
grass season, which begins in March and terminates in October, is caused by the 
following, in the order of sequence of pollination: bluegrass, rye grass, Ber- 
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muda grass, Johnson grass, fescues, Paspalums, panic grasses, foxtail, sweet grass, 
gama grass, brome grass, and plume grass. The fall plants, beginning to pollinate 
about the first of September, are listed as giant and short ragweeds, cocklebur, and 
marsh elder. 

Analyzing a series of 100 cases of allergic rhinitis, the author found 30 peren- 
nial and 70 seasonal. Of the latter, 17 were spring cases, 14 of which were due 
to pecan. The 39 fall hay fever cases were almost entirely of ragweed origin. 
Of 22 summer hay fever cases, only 7 reacted by skin tests to grass pollens. The 
remainder did not react to any pollen either by cutaneous, intracutaneous, con- 
junctival, or nasal tests. This latter group failed to react also to a number of 
mold antigens. The author admits that the cause of these cases is still unknown 
and should be the subject of further study. 


Accurate Diagnosis of Hay Fever. Clarke, J. A., Jr.: Pennsylvania M. J. 40: 

498, 1937. 

Clarke stresses the réle of complicating sensitization in pollinosis, for which 
he has coined the term ‘‘synergy.’’ He believes that the exposure of the patient 
to a second allergen, which ordinarily causes no clinical allergy by itself, may 
result in an aggravation of the symptoms. He compares a series of 100 hay 
fever cases treated between the years 1921 and 1927, when only a few pollen tests 
were made, with another series of 100 treated in the years 1932 to 1935 when com- 
plete allergic studies were employed. In the first series the excellent results 
were 3 per cent, in the second series 13 per cent. The failures in the first con- 
stituted 14 per cent, in the second series 5 per cent. 





Dermatology 


UNDER THE DIRECTION OF MARION SULZBERGER, M:D., AND JOSEPIL GOODMAN, M.D., 
NEW YorK City 


Urticaria With Atrophic Gastritis. Chevallier, P., Moutier, F.; Ann. de dermat. 
et syph. 7: 337, 1936. 


Paul Chevallier and Francois Moutier have found that urticaria of digestive 
origin is nearly always accompanied by localized or diffuse atrophic gastritis, 
and prescribe 3 gm. iron daily, gradually increasing the dose to 6 gm. The 
effect is rapid. Iron should be continued for a long time as recurrences may 
develop. The iron should be supplemented with hydrochloric acid, small doses of 
which should be given before each meal. 


Studies in Eczematizing Properties of Soaps. Jordon, J. W., Walker, H. L., and 
Osborne, E. D.: New York State J. Med. 36: 791, 1936. 


The authors divided 115 individuals into 3 groups and patch tested with soap 
dilutions of 1:100 and 1:400 of different soap solutions. Eight common toilet 
soaps and two laundry soaps were used. 

In Group 1 (70 patients with no history of dermatitis or allergic manifesta- 
tions), only 1 case gave a marked reaction to one or more of the 1:100 soap solu- 
tions. One other case gave a fairly marked reaction to a test with 1:400 dilution. 
Reaction to solutions of laundry soap (higher alkali content) were, in general, 
no more severe. The determining factors appear to be: the concentration of the 
offending substance, the duration of exposure, and the degree of allergy in the 
patient’s skin. 
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Group 2 consisted of 38 patients with histories of some dermatitis. Fourteen 
gave markedly positive tests; five others gave fairly marked reactions. Tests 
with the laundry soaps did not elicit any more marked reactions. Only a few 
cases reacted to the 1:400 dilution. 

Group 3 consisted of 7 patients with histories of some skin and atopic involve- 
ments. Four of these patients gave reactions consisting of marked erythema. 


Purpura Haemorrhagica Following Administration of Neoarsphenamine. Falconer, 
E. H., Epstein, N. N., and Wever, G. K.: Arch. Int. Med. 58: 495, 1936. 


The authors report 3 cases of postarsphenamine purpura hemorrhagica ob- 
served in the course of 60,000 treatments with arsphenamine (Syphilis Clinic, 
University of California). 

These 3 patients showed no untoward symptoms after experimental administra- 
tion of mapharsen. The quantitative difference in arsenic content (neoarsphen- 
amine 19 mg., mapharsen 12 mg.) does not appear to be sufficient to account for 
the sharp toxie reaction with the former and the absence of reaction with the 
latter. The authors conclude that these 3 patients were not sensitive to in- 
organic arsenic, but rather to the combination of arsenic products in the neo- 
arsphenamine radicle. 


Occupational Dermatitis Due to Heat Decomposition of Dyes. Schwartz, Louis, 
and Hocker, C. D.: Pub. Health Rep. 51: 493, 1936. 


In an investigation of an outbreak of dermatitis among telephone cable splicers 
in New York City and Chicago, the above named investigators found that the 
dermatitis developed while the men were splicing cables in which the conductor 
insulation was colored with malachite green and erystal violet. 

The dermatitis was shown to be caused, not by contact with the dyes them- 
selves, but by some irritants evolved during the ‘‘boiling out’’ operations in 
which the green and blue dyes were used, and only when the paraffin used con- 
tained a splicing oil recently introduced into the formula of the ‘‘boiling out’’ 
mixture. The oil itself was not an irritant, but acted either as a fume carrier 
or as an agent on the skin to facilitate the action of the volatilized irritant. 
The irritants, although not actually identified, were fairly definitely surmised to 
be heat-decomposition products or decomposition and oxidation products of the 
methyl and dimethyl aniline groups contained in the molecules of the offending 
dyes. The malachite green and crystal violet were replaced by brilliant green 
and ethyl violet (having diethyl aniline as decomposition products), and these 
new dyes elicited no reactions on the susceptible men under similar experimental 
conditions. 

It is noteworthy that all the men used in the experiments had fungus infee- 
tions. 

The fact that the splicers only in New York and Chieago were affected was 
explained by: (1) extraordinarily large amount of ‘‘boiling out’’ processes 
being carried out on extra large cables in these two cities; and (2) the com- 
pound used for ‘‘boiling out’’ being used over and over again, thus exposing the 
men to fumes containing a higher concentration of the irritants than usual. 


Foreign Protein as Contributing Factor in Allergy of the Skin Toward Simple 
Chemical Compounds. Haxthausen, H.: Acta dermat.-venereol. 17: 275, 1936. 


Why do certain substances often lead to allergic conditions of the skin but 
experimentally only exceptionally lead to sensitization? 

H. Haxthausen attempts to answer this question by demonstrating that these 
substances are half-antigens which can acquire sensitizing properties in combina- 
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tion with foreign protein. Intracutaneous injections of mercury-horse serum 
were given into persons who had previously shown a negative reaction to the 
test with 1 per cent sublimate. In most cases, an urticarial reaction was seen 
at the injection site about the ninth day. This reaction, elicited by the horse 
serum components, disappeared in several days. Some of the persons tested 
showed a reaction after twelve to fourteen days, which reaction was demonstrably 
due to the mercury. Combinations of mercuric chloride, formalin and chromic 
acid, each with horse serum, were tried. Aside from a purely local positive 
sensitization at the injection site, most cases also showed an allergy of the 
remaining skin. Prausnitz-Kiistner tests were always negative. All attempts 
to produce sensitization with the three substances in pure condition or combined 
with human serum were unsuccessful. Intracutaneous injection of an antigen pre- 
pared from corrosive sublimate 1:1,000 with addition of a yeast suspension ob- 
tained from a culture from a case of intertrigo caused a definite allergy in 2 of 
8 cases. A similar antigen prepared with formalin gave a positive result in 1 
of 6 cases. Positive results were also obtained with antigens prepared from 
mercuric chloride, chromic acid, and formalin to each of which was added a sus- 
pension of staphylococci obtained from a culture from normal skins (containing 
about 200 million bacteria per cubic centimeter). 

These results suggest to the author that existing infections of the skin should 
be -considered as eventual cause of the development of allergic conditions, based 
upon hypersensitivity to simple exogenous substances. 


Epidermal and Dermal Hypersensitivity in Patients With Functional Dermatoses. 
Obermayer, M. E., Becker, S. Wm., Praver, L. L., Shaw, C., and Becker, F.: 
Arch. Dermat. & Syph. 34: 411, 1936. 


A number of chronic, recurrent dermatoses of obscure origin were considered 
as functional since there are no demonstrable underlying organic factors. The 
authors consider eczema to be a dermatitis characterized by vesiculation in a 
patient hypersensitive to some irritant. 

Based on a series of over 100 cases of true eczema, the present study revealed 
invariably positive patch tests with ragweed, Pyrethrum, paraphenylendiamine, 
proteins, rotogravure print and Rhus Toxicodendron. Most patients with neuro- 
dermatoses gave negative patch tests, but a great number. of dry types of neuro- 
dermatitis patients gave positive reactions to scratch tests with ragweed, silk, 
yeast, timothy, ete. A slight but definite relation was noted between the dura- 
tion of the dermatosis and the occurrence of dermal sensitivity. Patients with 
functional dermatoses frequently exhibited associated neurodermatoses and other 
functional diseases. A familial tendency among patients with functional and 
allergic conditions appears to exist. Neurocirculatory instability was found in 
practically all patients in this series. The most common age of onset of functional 
dermatoses was found to be the third decade. Hypersensitivity was present in 
about 50 per cent of patients with functional dermatoses, and polysensitivity was 
the rule. 





Immunology 


UNDER THE DIRECTION OF MATTHEW WALZER, M.D., BROOKLYN 


The Influence of Narcotics on Anaphylactic Shock. Farmer, L.: J. Immunol. 
32: 195, 1937. 


In 1907, Besredka reported that sensitized guinea pigs, which had received a 
shock dose of antigen while under ether narcosis, showed no anaphylactic symp- 
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toms. He later demonstrated that urethane, ethyl chloride, and alcohol also pro- 
tected the animal against anaphylactic shock, but that morphine did not prevent 
death. The experiments of Besredka were repeated by the author in an attempt 
to explain the mechanisms involved. 

In a control series of 25 guinea pigs, sensitized with horse serum and shocked 
intravenously eighteen to twenty-five days later, only four animals survived. The 
injection of 10 to 12 per cent urethane in sensitized animals, prior to the shocking 
injection, led to the survival of 15 out of 30 animals. The results with ether in- 
halation were held to be inconclusive by the author because of technical diffi- 
culties. Morphine hydrochloride, administered in massive doses to the guinea 
pigs, did not protect these animals from fatal anaphylaxis. 

The author does not concur with Besredka’s interpretation of the finding, 


which assumes that the action of the narcotics is upon the central nervous system. 
The writer believes that urethane and ether act directly on the smooth muscu- 
lature of the bronchi and inhibit shock by virtue of their relaxing effect. Mor- 


phine, however, causes bronchial constriction, and in this manner aggravates 
anaphylactic shock. 


Studies in Experimental Hypersensitiveness in the Rhesus Monkey. I. Active 
Sensitization With Poison Ivy. Straus, H. W.: J. Immunol. 32: 241, 1937. 


The author in the present communication reports that the Rhesus monkey 
may be artificially sensitized to poison ivy with a fair degree of regularity. The 
gummy residue, remaining after the desiccation of a 13 per cent poison ivy solu- 
tion, was used by the writer in his experiments. A small amount of this material 
was applied as a patch test to the skin and kept in place for forty-eight hours. 
The treated site remained normal in appearance. On retesting with the same 
material, seven to ten days later, a lesion similar to contact dermatitis in human 
beings was observed at the site of the second application in each of 8 animals so 
treated. Reactions remained positive in these monkeys over a period of eight 
months. 

Three months after initial sensitization with poison ivy, 4 animals were tested 
by applications of poison oak to the skin. Positive reactions were obtained at the 
site of these tests. These results not only confirmed the specific nature of the re- 
actions, but also gave further evidence of the common antigenic principle pres- 
ent in poison ivy and poison oak. 


Tobacco Sensitization in Rats. Harkavy, J.: Proc. Soc. Exper. Biol. & Med. 36: 
381, 1937. 


The author repeated the experiments of Friedlander, Silbert, and Laskey and 
confirmed the occurrence of gangrene of the toes in male albino rats injected 
daily with denicotinized tobacco by the intraabdominal route. 

The intestinal strips of 6 injected animals and of 5 controls were tested for 
sensitivity. Of the 6 treated animals, 1 had been injected with tobacco only; 4 
with horse serum, egg white, and tobacco; and 1 with ragweed only. Injections 
had been given daily for a period of six to ten weeks until toe lesions appeared. 
The intestinal strips of these animals were tested with the Dale technique. On 
the addition of tobacco solution to the bath, each one of the 5 strips of the 
tobacco-injected rats showed definite contraction. Subsequent addition of the 
same quantity of tobacco extract to the bath produced no further effect. None 
of the strips of 5 noninjected animals reacted to tobacco extract. No evidence 
of sensitization to ragweed, horse serum, or egg white was obtained. Only those 
animals receiving tobacco injections developed toe lesions. 
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The Antigenic Content of Staphylococcus Aureus Culture Filtrates. (Antigen An- 
alysis With the Aid of the Schultz-Dale Technic. Schaaf, F., and Robert, P.: 
Ztschr. f. Immunititsforsch. u. exper. Therap. 90: 192, 1937. 


The authors investigated the antigenic components of the Staphylococcus 
aureus culture filtrate, the Staphylococcus aureus anatoxin, and the heat-treated 
staphylococcus filtrate. In a controlled series of experiments, they showed that 
guinea pigs could be sensitized by increasing subcutaneous doses of a Staphylococ- 
cus aureus filtrate, prepared from a type 72 Nélis culture and grown on Ramon- 
Nélis bouillon. This filtrate, changed chemically by formaldehyde and physically 
by heat, also produced sensitization in the guinea pig. 

By means of the Schultz-Dale technique, the authors demonstrated four charac- 
teristic and antigenic groups in the Staphylococcus aureus filtrates: (1) A thermo- 
stable and formalstabile group, present in the untreated, heat-treated, and 
formaldehyde-treated filtrates; (2) a formallabile and thermostabile group, ab- 
sent in the formalized culture but present in the heated one; (3) a thermolabile 
and formalstabile group, present in the formalized treated culture but not in the 
heat-treated one; and (4) a formallabile and thermolabile group, present only in 
the untreated culture. 


Alimentary Anaphylaxis in Guinea Pigs Sensitized With Egg Lipoids by the 
Parenteral and Enteral Routes. Savy, P., Martin, E. P., and Receveur, E.: 
Compt. rend. Soc. de biol., Paris 124: 1121, 1957. 


The authors report that an aqueous suspension of lipoids, chemically extracted 
from egg yolk, was in itself incapable of sensitizing guinea pigs. However, by 
combining the egg yolk lipoids with proteins, the writers were able to demonstrate 
the production of anaphylaxis in the guinea pig by the parenteral route. 

The guinea pigs were sensitized with a mixture of egg yolk lipoid and a com- 
mercial preparation of paraffin and agar-agar. Five intraperitoneal injections of 
2 ec. of the mixture were given at intervals of two days. After an interval of 
sixteen days, 1 ¢.c. of the pure lipoid suspension, given intracardially, produced 
anaphylaxis. In every instance, attempts at enteral sensitization by feeding the 
guinea pigs egg yolk lipoid mixed with either beef bile or the agar preparation 
produced only questionable results. 


A Cinematic Study of Bronchiolar Reactions. Sollmann, J., and Gilbert, A. J.: 
Proc. Soc. Exper. Biol. & Med. 36: 16, 1937. 


The authors report that fresh sections of excised lung of the dog, cat, rabbit, 
and rat may be used for microscopic study of ciliary activity, rhythmic contrac- 
tions, peristalsis, and anaphylactic reactions. 

The cilia were found to remain active in sections for more than eight hours. 
Drugs affecting the anatomic system had no visible influence on ciliary activity. 
Rhythmic bronchiolar contractions were seen to occur spontaneously in the bron- 
chiole sections. Mecholyl (acetyl-B-methyl-choline chloride) even in dilutions of 
1:1,000,000 augmented the spontaneous contractions and produced definite 
rhythmic peristaltic waves. 

Constrictors in the order of their effectiveness, included mecholyl, histamine, 
barium, physostigmine, pilocarpine, cyanide, and nicotine. Histamine and 
mecholyl in concentrations of 1:1,000,000 produced marked constriction of dog 
bronchioles. Atropine proved to be highly effective in counteracting the effects of 
mecholyl, physostigmine, and pilocarpine, but not of histamine. Papaverine 
counteracted most constrictors. Chloroform and ether were generally inef- 
fective in this respect. 
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Egg albumen produced a marked contraction of the bronchioles of rabbits 
previously sensitized with egg albumen, but had no effect on normal bronchioles. 
The action of drugs on sensitized bronchioles did not differ materially from that 
on normal bronchioles. The guinea pig, ordinarily a favorite subject for the study 
of anaphylaxis.and bronchiolar reactions, was found unsuited for this type of 
study. 





Otolaryngology 


UNDER THE DIRECTION OF FRENCH K. HANSEL, M.D., St. Louis 


Treatment of Asthmatic Patient in Otolaryngologic Practice. Fox, N., and 
Harned, J. W.: Arch. Otolaryng. 25: 393, 1937. 


Fox and Harned report their observations on the treatment of asthmatic pa- 
tients in otolaryngologic practice. Various surgical and nensurgical procedures 
were carried out. One hundred and fifty private and clinie patients were in- 
cluded in each group. Among those treated surgically, only radical procedures 
were performed. Forty patients received the benefit of complete exenteration of 
all sinuses. Forty had intranasal radical ethmoidectomy and Caldwell-Luc op- 
eration on both sides. Fifty had only intranasal radical ethmoidectomy, and 20 
with suppuration had one or both antrums operated on by the Caldwell-Luc 
technique. In summarizing the results from surgical treatment, it was stated that 
of the patients whose sinuses were totally exenterated, 60 per cent were cured; 
when only bilateral ethmoidectomy and exenteration of the antrums was done, 
45 per cent were clinically cured; when ethmoidectomy alone was done, 32 per 
cent were cured and when one or both antrums was exenterated in suppurative 
cases, 60 per cent obtained five-year relief. In addition to these, 34 patients 
whose age or other conditions made them poor operative risks, received the benefit 
of only removal of polyps or other minor surgical treatment plus irradiation. 
In only three of these patients, or 9 per cent, was a five-year cure obtained. 

In the nonsurgical group of 150 patients, 16 adults with pronounced changes 
in the chest were given injections of iodized poppy-seed oil without other treat- 
ment. None remained free from asthma longer than six weeks after treatment 
was terminated. It is noteworthy that subsequent roentgenograms revealed the 
presence of roentgenopaque material as long as two years after this treatment. 
In a second group of 24 patients, treatment consisted of instillation of autogenous 
antivirus into the chest. Four, or 16 per cent, were entirely free of asthma for 
nine months or more, the longest period being thirteen months. Twelve, or 50 
per cent, were free from asthma for six months, and the rest had freedom from 
asthma for from two to five months. A third group of 10 persons was given in- 
jections with material taken from asthmatic patients during operation. Because 
of the development of abscesses following the injection of this material, it was 
discontinued. Another group of 10 patients was given injections of serum taken 
postoperatively of persons with sinusitis and asthma. Of these patients, only 3 
were free from asthma from six to ten weeks. Seventy-five patients were given 
injections of pseudoglobulin. The results with this material, on the whole, were 


reported as good. 


Tuberculous Tracheobronchitis With Asthma. H. B. Stokes. Nebraska M. J. 22: 
100, 1937. 


Stokes calls attention to the symptoms of asthma as being an indication of a 


possible tracheal or bronchial obstruction secondary to and associated with the 
pulmonary lesion, and stresses the importance of bronchoscopy in cases of tu- 
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berculosis that present symptoms of asthma. He reports the case of a woman, 
aged thirty-nine years, in whom a diagnosis of chronic tuberculous tracheo- 
bronchitis was made. There was a mural stenosis caused by a granulomatous 
hyperplasia of the mucosa. Stokes believes that cases of known pulmonary 
tuberculosis complicated by signs and symptoms of bronchial asthma should have 
the benefit of a diagnostic bronchoscopy before resorting to allergic investigation. 


Tuberculous Tracheobronchitis. Samson, P. C., Barnwell, J., Littig, J., and 
Bugher, J. C.: J. A. M. A. 108: 1850, 1937. 


In discussing the subject of tuberculous tracheobronchitis, Samson and his co- 
workers call attention to the varied symptomatology of this condition. Among 
the various signs and symptoms, it is noteworthy that persistent inspiratory or 
expiratory wheezing is not infrequently present. Attacks of asthmatoid breath- 
ing with prolongation of one or both respiratory phases, they state, are frequently 
mistaken for asthmatic bronchitis. Bronchoscopy is considered not to be con- 
traindicated in active pulmonary tuberculosis. Bronchoscopically, the! following 
types of tracheobronchial lesions are recognized although any patient may show ‘ 
a combination of lesions: (1) Nonulcerative and nonstenotic, characterized by 
circumscribed infiltration and thickening and often by submucosal tuberculoma 
formation; (2) hyperplastic, characterized by submucosal proliferation and tu- 
berculoma formation; and (3) ulcerative, with diffuse or circumscribed loss of 
mucosa. 


Indications for Radical Sinus Surgery. John G. McLaurin. South. M. J. 30: 633, 

1937. 

In discussing the matter of indications for radical sinus surgery, McLaurin 
expresses the following opinion regarding chronic hyperplastic sinusitis with 
polypoid formation. He believes that the presence of these conditions is a definite 
indication for radical surgery. At the same time, he believes that allergic therapy 
should be carried out. Regardless of the type of surgery employed, he does not 
expect much permanent benefit unless general measures directed toward relieving 
an essential allergic tendency are employed. Attention is called to the former 
belief that hyperplastic changes in the sinuses are primarily of infectious origin. 
He emphasizes now, however, that these conditions should be considered pri- 
marily of allergic origin with few exceptions. In some eases of hyperplastic 
ethmoiditis with polyps, only the removal of polyps with proper control of the 
allergic state, is advised. The presence of secondary infection, however, Me- 
Laurin believes, is an indication for radical types of sinus surgery. 





Pediatrics 


UNDER THE DIRECTION OF WILLIAM C. DEAMER, M.D., SAN FRANCISCO 


Bronchoscopic Observations in Asthmatic Children. Van Loon, E. L.: Ann. Otol., 
Rhin. & Laryng. 45: 881, 1936. 


Over a two-year period, 18 asthmatic children were examined and treated 
bronchoscopically. The procedure was of apparent value in removing obstructing 
secretion and for obtaining secretion for the preparation of vaccine. The or- 
ganisms obtained differed from those of the sputum and nasal smears in the same 
patient. In order of frequency they were nonhemolytie streptococci, mucus 
catarrhalis, nonhemolytic staphylococci, hemolytic streptococci, pneumococci, and 
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influenza. In the four instances where roentgenogram suggested the need for 
bronchiectasis, lipiodol installation did not confirm the impression. Nothing in- 
dicative of bronchospasm was seen, but an accentuation of the normal expiratory 
bronchial narrowing was an almost constant observation, suggesting a lack of 
rigidity of the bronchial walls. Only one patient was not improved as a result 
of the procedure. 


Research on the Variation in Acid-Base Balance in the Blood of Infants Affected 
With Exudative Diathesis Treated With Hemotherapy. Tatafiore, E.: La Pedi- 
atria 44: 881, 1936. 


Continuing work along similar lines done since 1931, Tatafiore reports on 12 
breast-fed infants presenting eczema as the manifestation of their exudative 
diathesis. Each had proved refractory to the ordinary methods of treatment and 
presented as evidence of acidosis a lower than normal plasma carbonate. From 


6 to 15 injections of maternal blood were given in doses of 1 ¢.c. to 5 e.e. Im- 
provement was noticed after the second injection usually, and in 10 of the 12 
a complete cure was obtained. Two patients were lost track of. A check at the 
end of treatment of the remaining 10 showed that their plasma carbonate had 
risen to normal. The total duration of treatments is not stated in this report. 


Serum Lipids in Eczema and in Other Pathologic Conditions. Hansen, A. E.: 
Am. J. Dis. Child. 53: 933, 1937. 


The cholesterol content, total fatty acid content, and iodine absorption of the 
serum of about 140 infants, children, and young adults were determined. Half 
of this group were normal controls, the remainder included 31 cases of eczema and 
various other pathologic conditions. Almost all of the eezematous subjects showed 
a significant lowering of the iodine number of the fatty acids, in contrast with 
the other pathologic subjects, and with the normal group. The findings were 
independent of such influencing factors as age, previous diet, and infection. 
Following the administration of large doses of oils of high iodine number, there 
was unmistakable improvement in the eczematous subjects as well as an increase 
in the iodine number of their serum lipids. The author believes that these ob- 
servations suggest a fundamental relationship between disturbance in lipid 
metabolism and the pathogenesis of eczema. 


Allergic Tuberculous Purpura. Wright, H. P., and Bacal, H. L.: Am. J. Dis. 

Child. 53: 1277, 1937. 

An apparently healthy thirteen-year-old boy from a tuberculous family was 
tested on the forearm by the Mantoux method with 0.1 ¢.c. of the 1:1,000 dilution 
of old tuberculin. Two days later the test was markedly positive and had a 
necrotic center. The following day a purpuric rash appeared on the same fore- 
arm and gradually spread to all of the extremities and to the trunk. There was 
a marked leucopenia and an eosinophilia of 29 per cent. One year later another 
Mantoux text was done on the opposite forearm. This was markedly positive 
within twenty-four hours, and within forty-eight hours both forearms showed 
petechiae. At no time did the chest plate show evidence of active tuberculosis 
in the lung parenchyma. 


The Treatment of Asthma in Infants by Chinese Acupuncture. Lavergne, M.: 
Nourrisson 24: 225, 1936. 


A group of 36 infants were treated by acupuncture. The needles were applied 
at the ‘‘master point’’ at the base of the sternum at the nipple level, and, if 
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necessary, along the spine between the third and fourth dorsal vertebrae. In 20 


of the group the treatment gave rapid, sometimes immediate, relief, while the 


remainder responded slightly or not at all. 





Miscellaneous 


Changes in the Protein Partition of Serum During Allergic Episodes. Aubry, 
Thiodet, and Ribiere: Compt. rend. Soe. de biol. 123: 327, 1936. 


The authors had shown previously that changes in the protein fractions of blood 
serum occur in periods of allergic attacks, in contrast to intervals between paroxysms. 
Those changes were shown in urticaria due to heat, in migraine, and in a patient 
sensitive to aspirin. 

In a patient suffering from bronchial asthma the following values were obtained: 

1 HOUR aieii 3 HOURS 

BEFORE “a AFTER 

THE ane wE THE 

ATTACK ‘ ATTACK 
Total proteins 77 gm. 78.8 gm. 79.1 gm. 
Serum albumin 55 gm. 50.6 gm. 52.8 gm. 
Globulins 22 gm. 28.2 gm. 26.3 gm. 


Studies on Allergic Diseases. V. The Status of Allergic Disorders in Brothers 
and Sisters. Haag, F. E.: Klin. Wehnschr. 15: 920, 1936. 


It appears that the first-born child is more prone to allergy than the other children, 
and that the frequency of allergy in the last-born is in proportion to the total number 
of children. The incidence of allergy in the second-born and successive children is 
thereby diminished. An explanation is mentioned that this is due to nutritional 
changes. 


The Action of Eclampsia Serum in the Allergy Experiment. Junghaus, E.: 
Zentralbl. f. Gynak. 60: 3010, 1936. 


Serum was obtained from eclamptic women, and injected subcutaneously into 
pregnant rabbits at intervals of five to six days. About three weeks after the first 
injection, the serum was given intravenously. Some of the animals developed anaphy- 
lactic shock from which they recovered. At the end of pregnancy the organs were 
examined, and anatomic changes were found in the liver and kidneys, which indi- 
cated a hyperergie reaction. The morphologic pictures greatly resembled those 
of eclampsia. It is thereby strongly suggested that the mechanism of eclampsia 
is mediated by an allergic process. 


On the Probable Frequency of Allergic Shock. Vaughan, W. T., and Piper, D. M.: 

Am. J. Digest. Dis. and Nut. 3: 558, 1937. 

A review of the literature reveals surprisingly few accounts of clinical anaphylactic 
shock. Lamson discovered 41 reported cases from 1895 to 1925. The authors re- 
viewed the literature from the date of Lamson’s report to 1935. Cases showing 
reactions not only to serum and other proteins, but to nonnitrogenous substances 
as well were included. Of 68 cases, 35 were associated with serum administration 
including hemoplastic preparations, whole serums and those containing antitoxins. 
Other causes of shock were bee sting (4 cases), aspirin (3 cases), wasp sting (2 
eases), egg white (2 cases), milk (2 cases), puncture of hydatid cyst (4 cases), 
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blood transfusion (2 cases), and one case each of the following: rye, grass pollen 
extract, glue, sodium iodide, bismuth tartrate, quinine hydrochloride, walnut, buck- 
wheat, feather extract, commercial cold vaccine, and ovomucoid. The route of ad- 
ministration varied from oral to intravenous. The authors note that not all of the 
cases can properly be considered clean-cut allergic shock, but all are either character- 
istic or suggestive. 

The authors felt that in view of the widespread use of allergenic materials the 
phenomenon may be far more frequent than appeared from the number of cases 
reported. Fifty physicians were interviewed, of whom 25 had either personally 
observed severe shock or had known of such cases among their colleagues. On another 
oceasion, 25 physicians were interviewed of whom 14 described cases of shock. 
Illustrative cases are given with instructions concerning prevention and treatment. 


Shock as a Therapeutic Measure in Treatment of Diseases of the Digestive Tract. 
Ryss, 8.: Arch. d. mal. de l’app. digestif. 26: 1141, 1936. 


The author recites a variety of causes that sensitize the tissues of the gastro- 
intestinal tract. These include infections and toxie factors such as endogenous and 
exogenous poisons. The cells thus rendered hyperergic are localized to one portion or 
another of the digestive tract. Repeated stimulation by the sensitizing factor thus 
sets up an inflammation as demonstrated by gastric and duodenal ulcers, 65 per cent 
of which the author believes are allergic in origin. Likewise certain intestinal dis- 
orders as mucous colitis and some cases of ulcerative colitis have the same etiologic 
mechanism. Atopic disorders are not considered. Treatment by heomoprotein is 
advised. This is shock therapy and acts upon the, injured cell by inducing scar 
formation. 


The Leucopenic Index—With Reference to Normal White Blood Cell Variation. 
Zeller, M.: Am. J. M. Se. 193: 652, 1937. 


The purpose of this communication was to present studies revealing white blood 
cell responses under various conditions, and to point out the reasons for the apparent 
discrepancies in the leucopenic index as indicated by previous reports on white 
blood cell responses. Blood counts were done on individuals under conditions of 
fasting and resting, mild activity, violent exercise, after light meal and rest, and 
after a heavy meal. 


Under resting and fasting conditions, consistently uniform counts were obtained 
with variations not exceeding 750 cells. The larger variations were infrequent, and 
for the most part the counts were within 200 to 300 cells of one another. The in- 
fluence of mild and violent exercise was noted by definite white cell increases with a 
return to the pre-exercise level within thirty minutes. Heavy and light meals resulted 
in leucocytic responses increasing in proportion to the quantity of food ingested 
and were sustained for as long as three hours. Previously reported work on white 
blood cell responses used as a criterion for questioning leucopenic index studies 
cannot be accepted as a basis for evaluation, since the conditions of experiment 
were dissimilar. Clinical evidence heretofore reported and the present studies 
appear to substantiate the leucopenic index as a new and valuable aid to supple- 
ment the usual methods for diagnosis in allergic studies. 





Book Reviews 








Das HEUFIEBER UND SEINE BEHANDLUNG. E. Urbach. 1937, pp. 180, illustrated. 
Wilhelm Maudrich, Vienna. 


This will prove a very interesting presentation to students of hay fever. The 
author is thoroughly familiar with the subject and quotes American literature ex- 
tensively. The plants of Europe that cause hay fever are described, and many are 
beautifully illustrated in color. One recognizes several of our common grasses and 
trees. Others appear strange. Of considerable interest is the recognition of our 
short ragweed which is commonly presumed to be indigenous to American soil only. 
Urbach states that this grows in various places in Germany—Sweinemunde, Ham- 
burg, Mannheim, Ludwigshafen, Munich and other widely separated localities. He 
notes, however, that the weed does not fully ripen, and pollination is soon over. 
Many flowers are described as the cause of hay fever. 

The identification of individual pollen grains by means of the quartz lamp and the 
fluorescence microscope, under which the pollens assume characteristic colors as com- 
pared to their natural state, may be a valuable procedure. 

Therapy includes hyposensitization by inoculation and by oral ‘‘ pollenpepton.’’ 
The first utilizes very strong c6ncentrations of extract which are made up in 1:10 
and even 1:5 dilutions. Schedules call for amounts as high as 0.4 ¢.c. of a 1:2 
extract. 

Although much of the book is at variance with conventional methods, there are 
many useful suggestions regarding technique, apparatus, and pollen surveys. The 
book is printed and illustrated unusually well. 


APPLIED Dietetics. F. Stern. 1956, pp. 263, Williams and Wilkins Co., Baltimore. 


This book is the outgrowth of experience in the Food Clinie of the Boston Dis- 
pensary. It is a thorough presentation of dietetics both from the standpoint of 
daily requirements of normal individuals and of those with disease in which diet 
plays an important therapeutic réle. The construction of a therapeutic diet wherein 
relevant laboratory procedures are considered, environmentai factors that influence the 
effectiveness of the diet, and the education of the patient are dealt with. These 
are followed by specific diets. The text is richly illustrated with tables bearing on 
diets and nutrition. 

Food allergy is liberally dealt with, first in general principles, later in detailed 
consideration. The only possible criticism is that the handling of the subject may 
be somewhat overdone. 

The book is a very useful manual for those who prescribe diets, not only because 
of its specific information concerning foods, but because of its wealth of relevant 
information. 








